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water-cooled of am- 


STEAM FOR INDUSTRY 


«+e from Babcock & Wilcox Integral-Furnace’ Boilers. 


Steam for industry can be produced most efficiently 
with units designed and constructed by Babcock & 
Wilcox, the nation’s most experienced company in 
its field. 

B&W’s engineering progress provides a range of 
steam capacities, pressures and temperatures that can 
solve your particular requirements. Modern B&W 
Integral-Furnace Boilers embody the operation, de- 
sign and maintenance features that assure efficiency, 


economy and availability of clean, dry steam for 
any use. 

For new plant installation, expansion of present 
facilities or replacement of obsolete units, ask B&W’s 
engineering staff for their recommendations. They'll 
be happy to help you work out the best solution. 
The Babcock & Wilcox Company, Boiler Division, 
Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 
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TYPE FO — B&W's new package boiler 
> fers economy, convenience and qual. 4 
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METAL & SYNTHETIC HOSE 
EXPANSION JOINTS 
AUTOMOTIVE 

AERONAU 


Flexonics joins a famous family 
...to bring you better products and services 


Flexonics Corporation’s new affiliation with Calumet & Hecla, Inc., marks another 
important forward step. 

Over its fifty-year history, Flexonics has become a major factor in the precision 
forming of thin metals—in the manufacture of metal hose, metallic bellows, ex- 
pansion joints, hydraulic hose assemblies, automotive parts, aircraft and missile . 
ducting systems—virtually everything for combined motion and fluid flow. 

Calumet & Hecla now brings its broad industrial base to Flexonics technology. 
To industry, this means that new research and development facilities, new produc- 
tion capabilities, will soon be bringing you even better Flexonics products, an even 
wider range of Flexonics services. 

The entire Flexonics organization is looking forward to serving you better . . . 
in more ways. 


Flexonics corporation 


1305 South Third Avenue, Maywood, Illinois 
a subsidiary of Calumet & Hecla, Inc. 
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When the job calls for 


“ge tor 


cost-wise designers 
| specify 


HELICAL | 


“GEARED RATIOMOTORS 


Add up the SAVINGS and see why... 


YOU SAVE DESIGN TIME. Optional mounting gives 
full scope to your designing skill. Drive arrangements 
are not restricted by the mounting limitations of 
conventional gearhead motors. 


YOU ELIMINATE EXTRA COST OF SPECIALS. With 
OPTIMOUNT Ratiomotors FROM STOCK, you can 
meet hundreds of unusual drive conditions that would 
require “specials” in conventional gearhead motors. 
You save the delay and extra cost. 


YOU REDUCE PARTS COST. Since OpTIMOUNT offers 
a choice of many output shaft positions, you can 
design for direct lineup — and eliminate extra cou- 
plings, bearings, and other parts needed to “hook up” 
a conventional gearhead motor. 


YOU SPEED PRODUCTION. Order the OPTIMOUNT, 
y you need with a phone call to your local Distributor, , 


- os A ° shaft on pigment mixers in coated textiles plant. Manufacturer says: 
without delay, maintain schedules, and avoid big “OPTIMOUNT adaptability permitted simplified, efficient design for our 


inventory expense. specific needs . . . at a much lower cost for the complete installation.” 
f YOU SIMPLIFY SERVICING. All opTIMOUNT com- 
ponents are standardized stock parts — available 
promptly from over 100 Boston Gear Distributors 
throughout the U. S. and Canada. 


Ask your Boston Gear Distributor for complete 
information. Boston Gear Works, 66 Hayward St., 
Quincy 71, Massachusetts. 


mt, Meet any in-line drive mounting conditions 
Be with STANDARD STOCK models 


Vertical or horizontal base mounted — for any floor, 
wall, or ceiling mounting position — choice of many 
shaft positions in either base — single or double reduc- 
tion helical gearing — for % to.10 hp drives. Sold also 
without motor, ready for attachment of separately 
purchased motor of your choice. 


Order from your nearby Distributor and get 
any arrangement you specify — ready to install 


at factory prices CALL YOUR NEARBY No. 57 
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Ready for shipment: One of the first fuel-element assemblies for 
Yankee Atomic Electric Company's plant at Rowe, Mass. Supplier: 

he Westinghouse, Pittsburgh, Pa. Each assembly is 8 in. square and 8 ft 

oes long, with 304 stainless-stee! tubes, each containing 150 pellets of 
Ent T slightly enriched uranium oxide. The 134,000-kw plant will have 76 of 
wee ; : these units in its pressurized water reactor. Yankee Atomic is a Mas- 

Editor, J. 


sachusetts electric company formed by 10 New Engiand utilities to con- 
struct a commercial atomic plant. 


News STONEY MEWMAN 
FREIDAY 

Stall Editer MARIE ZAMFARDING | 
Act Editor, BALFOUR 
Exeooeen Correap., J, PORTRR PETREE. 
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THE ENGINEER IN INTERNATIONAL AFFAIRS............... W. L. Cisler 54 
That rare individual, tre true man-of-the-world, is our hope in a shrink- 
ing world. Does the American engineer qualify for membership in 
that broad-gage fraternity? A report from ASME's President. 


PUMP STANDARDIZATION—A USER’S CONCEPT.............. R. G. Jobe 5] 
Sometimes it pays to sweep away previous designs and start fresh with 
a new philosophy. Here, the results will be savings both in mainte- 

nance and installed cost in alarge chemical plant. 


. SCHIER, 
Treasurer, 
Assisiamt Treasurer, H. 


AIRCRAFT SEATING—FORWARD FACING? OR REARWARD?.....1. |. Pinkel 
So you're going to crash. Think you'll be safer riding backward, 
braced against the seat-back? You might be wrong. An engineer 
from NASA analyzes the forces and compares the two propositions. 


ss Pick up that 20-ton load: Carry it, rotate it, set it down in the right 
= cK place, in the right position. The manipulator has become a special- 
3 HENOLEY N, BLACKMON ized field calling for continual innovation and invention. 

R. D. WINDLIN 
MARTIN GOLAND 
L. SALERNO 


Junio Reprepeitatives 
A. GOLDSTEIN 
TOLLANSBEE 


PROGRESS IN RAILWAY MECHANICAL ENGINEERING....... ..-D. R. Meier 66 
In locomotives: More power. In freight cars: More accessories, 
seve efficiency in loading and unloading. Passenger cars? Only 

rance designed one for tourists, a self-propelled dome car. 


NEW TIRE-REINFORCING MATERIALS..................... 
Remember the first cord tires, around 1915? Well, the cords grew 
stronger—became rayon, then nylon. Now we have wire-reinforced 
tires. Developments come fast: The cord may even disappear. 


Region GLENN R. FRYLING 
Region iti, F. 

Region FRANCIS.C, SMITH 
Region V, H. M. CATHER 

Region Vi, C. R. EARLE 

Region Vii, UMBENHAUER- 
Region Viil, LINN HELANDER 


TURBINE-BEARING .....P. C. Warner 82 
Conservative in design, the bearings of electric-utility turbines give 
excellent service. But study goes on, with thermocouples as moni- 
tors. Now, hydraulic alarm devices protect the turbines. 
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BaW JOB-MATCHED TUBES 


provide long service life in stainless steel 


When you specify B&W Stainless Heat- ... fully annealed tubes for maximum resist- 
Exchanger Tubes—either seamless or welded — ance to corrosion 
you can count on: These are just a few of the reasons it pays to 
specify B& W Job-Matched Stainless Steel Heat- 
Exchanger Tubes. Call your local B& W District 
Sales Specialist, or write for Bulletin TB-329 for 
.. a wide variety of diameter and wall thick- _— full information. The Babcock & Wilcox Com- 
ness combinations for all types of oper- pany, Tubular Products Division, Beaver Falls, 
ating requirements Pennsylvania. 


..a complete range of stainless grades to 
meet any set of service conditions 


THE BABCOCK & WILCOX COMPANY 
TA.9019-89 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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POWER PLANT PRODUCTS HEAT ENGINEERED BY FOSTER WHEELER: 
Central Station and Industrial Steam Generators + Steam Condensers and Pumps « Pulverized Fuel 


Systems + Feedwater Heaters +» Packaged Steam Generators « Cooling Towers » Nuclear Components 
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You don’t pay 
for this extra... 


At Foster Wheeler extra thoroughness is standard procedure. 
FW engineers are more than just designers and builders 
of equipment. They are also men with experience 

in the overall application, operation and servicing 

of power plant equipment. In knowing a little more 
about the whole plant, they are better able to produce 
efficient, rugged, easy-to-operate equipment. 


This extra thoroughness also refers to the conscientious 
work of FW shop men and technicians who are 
familiar with equipment end-use. They never forget 
that operating conditions are often more severe 

than those created in standard shop tests. 


And this extra thoroughness is further demonstrated 
in the training and supervision of the people responsible 
for product design and fabrication. 


result . . . better engineered and better built 

power plant equipment! Prove this to your satisfaction 
by addressing an inquiry to Foster Wheeler Corporation, 
666 Fifth Avenue, New York 19, New York. 


FOSTER @ WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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successful in a wide variety of applications 


MOVIE PROJECTOR built by Bell & Howell 
Company utilizes GRAPHITAR bearing in the front 
reel assembly. The company installs GRAPHITAR 
bearings in five models of their Filmosound line of 
16mm sound motion picture projectors, used widely 
in schools, churches and in industry. The GRAPH- 
ITAR bearings have been used continuously in this 
line of equipment for more than 15 years . . . and 
have given outstanding, maintenance-free perform- 
ance. The hardness and self-lubricating qualities of 
GRAPHITAR aid in the smoothness and quietness 
of operation in this equipment. 


SOLENOID VALVES manufactured by Valcor 
Engineering Co. for use in guided missiles incor- 
porate a floating seal of GRAPHITAR. This seal 
is a precise, optically flat GRAPHITAR disc 
which floats in the plunger. A slight pressure, from 
either direction, moves the disc against an equally 
optically flat, stainless steel seat, sealing perfectly. 
Solenoid valve improves with use due to unique 
self-lapping action of GRAPHITAR. 


THE STATES 


GRAPHITAR® * GRAMIX” power merauurcy MEXICAN® crapuire prooucts prusues 
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HERMETICALLY SEALED 

MOTOR-PUMPS have been developed by 
Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. The thrust 
bearings utilized in these pumps are self-equal- 
izing, water-lubricated, pivoted-pad bearings with 
inserted carbon-graphite (GRAPHITAR) bearing 
surfaces. The radial sleeve bearings are also made 
of GRAPHITAR and are designed to be lubri- 
cated by the pumped fluid only, in this case, radio- 
active hot water. These same pumps have proven a 
convenient means of pumping high temperature 
fluids for a number of nuclear reactors and other 
high pressure, high temperature fluid applications. 


SMALL ROTARY PUMP manutactured by 
Procon Pump and Engineering Company utilizes 
liner, vanes, end-plate bearings and seal ring of 
GRAPHITAR. The four GRAPHITAR rotor-vanes 
run directly against the GRAPHITAR liner. By run- 
ning GRAPHITAR against GRAPHITAR, the self- 
lapping, self-lubricating and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage. Procon pump operates at close to 
100% efficiency . . . indefinitely. 


Detailed design data with 
typical applications, proper- 
ties and characteristics of 
versatile GRAPHITAR are in- 
cluded in Bulletin #20. Write 
for your free copy. 


R-265-2 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 4, MICHIGAN 
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New equipment at Norton. This is a Riley 150,000 lb /hr water-wall 
unit—two drum, bent tube—operating at 680 psi. It burns pulver- 
ized coal, has four circular burners in the front wall. 


Coal proves best 


NORTON COMPANY FINDS COAL STILL IS LOWEST COST 


As plant facilities expanded, the Norton Company, 
Worcester, Mass., world’s largest manufacturer of 
abrasive products, required greater quantities of steam 
for heating, hot water, electricity and process work, 
This expansion prompted an engineering survey to 
determine future power needs. As a result, Norton staff 
engineers—working with K. R. Warrington, Consulting 
Engineers—decided to install additional steam generat- 
ing equipment. Coal had been used previously because it 
was the most economical of the fuels in that area when 
the original plant was installed. Coal continues as 
the fuel of the new plant for the same reason. Norton 
management is sold on the fact that, dollar for dollar, 
coal is the best fuel buy. 
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COAL IS LOWEST COST FUEL 


Today, when the annual cost of fuel often equals 
the original cost of the boilers, you should know 
that bituminous coal is the lowest cost fuel in most 
industrial areas. And modern coal-burning equipment 
gives you 15% to 50% more steam per dollar, while 
automatic operation trims labor costs and eliminates 
smoke problems. What’s more, tremendous coal re- 
serves and mechanized mining procedures assure you a 
constantly plentiful supply of coal at stable prices. 


CONSULT AN ENGINEERING FIRM 


If you are remodeling or building new heatiag or power 
facilities, it will pay you to consult a qualified engineer- 
ing firm. Such concerns—familiar with the latest in fuel 
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In the center, ash hoppers—part of United Conveyor steam vacuum 
ash handling system—lead to underground conveyor which moves 
ashes to outside storage silo. At right: coal pulverizers. 


From track hopper, 100 ton/hr boom conveyor (right) carries coal 
to storagearea. Bucket conveyor (center) lifts it to belt conveyor at 
top of plant. Coal handling system by William T. Donovan Co. 
and Jeffrey Manufacturing Co. 


SEND COUPON FOR NEW BCI PUBLICATIONS 
Guide Specifications, with complete equipment criteria 
and boiler room plans: 


FUEL IN ITS AREA Southern Building, Washington 5, D. C- 
Gentlemen: Please send me: 


costs and equipment—can effect great savings for you O1GS-1 (low-pressure heating plant, screw-type underfeed stoker). 
with the efficiency and economy of coal. OGs-2 Gideon heating and/or process plant, ram-type underfeed 
stoker). 


TECHNICAL ADVISORY SERVICE (GS-3 (automatic package boiler for heating and process plants). 
To help you with fuel problems, the Bituminous Coal (CO Case histories on larger plants. 
Institute offers a free technical advisory service. We 
welcome the opportunity to work with you, your con- 
sulting engineers and architects. If you are concerned 
with steam costs, write to address below or send coupon. 
Ask also for case histories booklet, complete with data 
sheets. You’ll find them informative. 


BITUMINOUS COAL INSTITUTE 


Department ME-02, Southern Building, Washington 5, D. C. State 
See our listing in Sweet's Files: A-303/ Bi; PE-4a/Bi; 1C-18b/ Bi 
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FULFILLS 7 (© EXACTING 
HEAT =<XCHANGERS 


Centrifugal stainless steel 


The Government’s new SPERT III nuclear plant 
at the National Reactor Station near Idaho 
Falls, Idaho, operating since December, 1958 
to study nuclear reactor safety, uses U.S. Pipe’s 
centrifugally cast stainless steel pipe for its 
coolant system. 

SPERT III is classified as a high pressure, 
high temperature, light water moderated and 
cooled reactor. Its versatility permits transient 
tests under various initial conditions of pressure, 
temperature, and coolant flow. For example, 
pressures ranging from atmospheric to 2,500 


psi and water temperatures from 68° to 668° F. 


Another new nuclear power plant, engineered 
and constructed by Stone & Webster for Yankee 
Atomic Electric Company, is using centrifugally 
cast stainless steel heat exchanger shells made 
by U.S. Pipe and fabricated by the Southwestern 
Engineering Company in Los Angeles, Calif. 


Stainless steel, centrifugally cast, made to 
rigid specifications, may be the answer to your 
piping or heat exchanger problem. For more 
information, write or call: 


ay 


REQUIREMENTS OF NUBLEAR’ 
AND 


Shop-fabriceted heat exchanger shells of centrifugaily-cast stainiess 
ready fer shepment fe the Yankee Atomic plant at Rowe, Maze, 


Subassembiies of coolant piping of centrifigally east 
Stee! being installed in SP 


BURLINGTON, NEW JERSEY 
SALES OFFICES: BURLINGTON, BOSTON, BIRMINGHAM, CHICAGO, CLEVELAND, LOS ANGELES, NEW YORK, PITTSBURGH, SAN FRANCISCO, ST. LOUIS 
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Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight production schedules, 
YODER Slitters reduce mill-width stock quickly and 
economically to desired widths. If your needs are as 
low as 100 tons per month, time and manpower savings 
alone will offset the cost of your YODER Slitter in 
a matter of months, while reducing basic inventories. 
Compactly designed, standard YODER Slitters are built 
to handle standard coil widths...completely engineered 
lines for special requirements. 


YODER accessories, such as coil cars, swivel unloaders, 
scrap choppers, scrap disposers, plate levelers and coil 
boxes, make stock handling fast and easy. 


YODER also makes a complete line of Cold Roll-Form- 
ing equipment and Pipe and Tube Mills. To profit from 
YODER’S years of engineering and service experience, 
contact your local YODER representative or send for 
the YODER Slitter Manual. 


THE YODER COMPANY 


5499 Walworth Avenue Cleveland 1, Ohio 


Investigate the many advantages of 
YODER-engineered Slitter Installa- 
tions. Write today for this comprehen- 
sive, 80 page YODER Slitter Manual 
... it’s yours for the asking! 


ROTARY SLITTING LINES 
PIPE AND TUGE MILLS (ferrous or non-ferrous) 
COUR FORMING MACHINES: 
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and what this difference, 
backed by 35 years of industry proof, 
means to you! 


A Sea Captain 
developed it... 


Industry 
proved it! 


he original Rust-Oleum formula was developed 
nearly fifty years ago by Sea Captain Robert 
c.8 Fergusson, who became intrigued with the rust- 
stopping qualities of fish oil early in his career. Creating a 
special treatment for the fish oil, he used the specially- 
processed fish oil as the vehicle in combination with fine 
rust-inhibiting pigments. The result? A coating that actually 
stopped rust when applied directly over sound rusted sur- 
faces, after scraping and wirebrushing to remove rust scale 
and loose rust. Possible, because the specially-processed fish 
oil penetrated the rust to bare metal. This was the birth of 
Rust-Oleum’s exclusive 769 Damp-Proof Red Primer. 


PROVED THROUGHOUT INDUSTRY FOR OVER 35 YEARS 


Today, Rust-Oleum in its many systems and colors, has been 
proved throughout industry for over thirty-five years, This 
proof by leading industrial users is your assurance of savings 
in time, money, and metal. Economies made possible by the 
fact that Rust-Oleum 769 Damp-Proof Red Primer goes 
right over the sound rusted metal—usually eliminating costly 
surface preparations. And Rust-Oleum, in its various 
systems, resists rain, sun, fumes, heat, weathering, chemicals, 
etc., for lasting beauty over the years. 


There are imitations, 
but only one Rust-Oleur 


It is distinctive as 
your own fingerprint 
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RUST-OLEUM NEW COLOR HORIZONS SYSTEM 


The Rust-Oleum New Color Horizons System introduces a 
new coating concept to industry. It combines four important 
factors: (1) the ability to stop rust, (2) smart, modern color 
harmony, (3) the durability to last and last, (4) ease of 
application that saves time, money, and metal. See how this 
system can bring lasting beauty to your plant, machinery, 
equipment, pipes, tanks, structural steel, fences, etc. Write 
for complete information or contact your nearby Rust-Oleum 
Industrial Distributor. He maintains complete stocks for 
prompt service. 


RUST-OLEUM. 


ATTACH TO YOUR LETTERHEAD 
Rust-Oleum Corporation 
2525 Oakton St., Evanston, Illinois 
Please send me the following at no cost or 
obligation: 
C New Color Horizons Systems Catalog featuring 
110 actual color stondards and 69 photo ap- 


CF Free test sample of Rust-Oleum 769 Damp-Proof 
Red Primer to be applied over sound rusted 
surface. 

DC Results of radioactive tracing study on 
Rust-Oleum fish oil penetration. 


plications. 
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’ V-BELTS; shorter, interrupted strength member 


“MORE USE PER DOLLAR" 
Poly-V Belt is a single unit with even, uniform 


POLY-V; continuous strength member pull. Uninterrupted strength member gives 
much higher hp capacity per inch of drive 


THIS R/M POLY-W’ DRIVE 
OUTLASTED V-BELTS 8-1! 


© More Power—Less Space 


V-belts were replaced every six months on this gas pump drive in a southern chemical 
plant—until the company converted to R/M’s patented Poly-V Drive. The single 
Poly-V Belt pictured above has been in operation for over 4 years on a barium 
process operation. Four years for the R/M Poly-V Drive versus 6 months for an 
ordinary V-belt drive! The savings and advantages to production are obvious. 

R/M Poly-V Drive solves difficult drive problems wherever heavy duty power 
transmission is required. Single unit design permits narrower Poly-V sheaves to 
deliver equal power in a much smaller space or much more power in the same space 
as a V-belt drive! The drive runs smoother because there’s no sinking of belt in 
sheave grooves. Belt speed ratios remain constant from no load to full load for uniform 
power delivery—with less wear on belts and sheaves. V-belt “length matching” 
problems are completely eliminated . .. and just two belt cross sections meet every 
heavy duty requirement. Let an R/M Distributor show you other advantages of 
converting to R/M Poly-V Drive. Write for Bulletin M141. 


When You Change Drives, Convert to Poly-V and Be Sure! 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 


© Eliminates ‘ 
Problems 


‘Matching” 


@ Maintains Groove Shape 


Assures Constant 
Speed Ratios 


© Longer Belt 
Sheave Life 


and 


® Cooler, Smoother 


ENGINEERED- 
RUBBER 
PRODUCTS 
... MORE USE 
PER DOLLAR 
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New from American- Standard 
Industrial Division 


Power-Lift' for 
Power Plants 


Power-Lift is a timely new concept of coordinated 
products and services from American-Standard Indus- 
trial Division. Its purpose is to help you raise overall 
efficiency in your plant by offering products that are 
proved in the field and designed, engineered, and manu- 
factured to a uniform standard of quality and per- 
formance . . . with service by product specialists in 


every principal city. 


To see how Power-Lift services can benefit you . . . 


{— LIFT THE FLAP 


Service-mark of American-Standard 
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Early in 1959 three American-Standard divi- 
sions— American Blower, Ross Heat Exchanger, 
and Kewanee Boiler—were combined into a 
single organization under a new name: 
American-Standard Industrial Division. The 
year 1959 was spent fruitfully—consolidating 
product lines, accelerating new product devel- 
opment, gearing up to meet the stepped-up 
requirements of the fast-paced, highly special- 
ized power industry. 


Today, we’re confident that you’ll find new 
benefits in specifying products from American- 
Standard Industrial Division . . . products that 
now encompass the major fields of heat transfer, 
mechanical draft, boiler feed pump and fan 
control, fly ash and dust control, heating, venti- 
lating, and air conditioning. The illustration at 
right shows where many of these products may 
be applied in a modern steam plant. Each is 
designed, engineered, and manufactured to help 
you produce power efficiently and economically. 
Each is backed by an honestly won reputation 
for reliability on the job. 


COPYRIGHT 1959, AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


American-Standard Industrial Division POWER-LIFT IN ACTION 


Mechanical Dust and Fly Ash 
Draft Fans Collectors 
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Surface Condensers 
and Feedwater Hecters 
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Gyrol® Fluid Drives for fan 
and feed pump control 


can- 


SURFACE CONDENSERS 


Designed to service the largest of 
today’s and tomorrow’s steam tur- 
bines. Low bundle entrance 
velocity; liberal steam transporta- 
tion lanes; moisture impingement 
grids to extend tube life; expansion 
diaphragms; effective de-aeration 
and many other features created 
during 40 years of surface con- 
denser development and research. — 


HEAT EXCHANGERS 


Designed and built with thorough- 
ness and precision, Standard or 
specially engineered units for virtu- 
ally all conditions and applications, 
including high pressure-high tem- 
perature exchangers, compressor 
inter- and after-coolers, fuel oil 
heaters, blow-down exchangers, 
and many others. 


American-Standard Industrial Division 


Power-Lift Products and Services 


Talk over your requirements with an American-Standard* 
Industrial Division product specialist. You’ll find him well 
prepared and experienced—frequently able to base equip- 
ment recommendations upon precedents of proved success. 
And, in many instances, our comprehensive standardization 
paves the way to savings in time and cost. Offices in all 


principal cities. AMERICAN-STANDARD INDUSTRIAL DIVISION, 


DETROIT 32, MICHIGAN. 


IN CANADA: AMERICAN-STANDARD PRODUCTS 


(CANADA) LIMITED, TORONTO, ONTARIO. EXPORT DIVISION, AMERICAN- 


STANDARD, NEW YORK CITY. 


MECHANICAL DRAFT FANS 


- Complete range of sizes and types 
for forced draft, induced draft, 
gas recirculating, and primary air 
9 fan applications. Designed to meet 
vigid requirements of modern 
power plants where maximum 
pounds of steam are produced daily _ 
at peak efficiency. Airfoil,forward 

eurved, backwardly inclined, radi- 
al, tip blades. 


GYROL» DRIVE 


Provides stepless adjustable speed 
control for fans and boiler feed 
pumps. Performance, power sav- 
ings, and reliability proved in the 
field. Units for motor driven boiler _ 
feed pumps or for “‘on-the-shaft” 
duty on main turbine generator. _ 
Drives are available for fan and 
pump duties for all boiler sizes. : 


& 


FEEDWATER HEATERS 


Design 'incorporates unique new 
High Pressure closure. Mainte- 
nance is simplified with only four 
major parts. Exceptionally high 
safety factor built into all units— 
more than double ASME Code 
requirements. Temperature stresses 
from start-ups or load changes 
virtually non-existent. 


DUST AND FLY ASH 
COLLECTORS 


Type “D” Dust Collector: mechani- 
cal “cyclone-type” collector. Series 
342 Dust Collector: uses “cyclone” 
principle, with individual tubes 


which permit flexibility in design _ 


to fit plant layout. Series 361 Dust 
Collector: combines primary and 
secondary systems for high effi- 
ash 


ae As Near as Your Phone ’ 
* Amunican-Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 
> 
AMERICAN BLOWER PRODUCTS ROSS PRODUCTS KEWANEE PRODUCTS 


4 
MICRO-MASTER® 
105/35 mm 
Miniaturization 
Process 


PHOTACT" Photographic Papers, Cloths and Films 


HELIOS"® pry diazo Papers, Cloths and Films 


ONYX” — moist Diazo Papers and Cloths 


ee BLUEPRINT PAPERS AND CLOTHS 


DUPRO*— wash-0f Process Cloths 


MADURO*- Brownprint Paper and Cloths 


@ — Dimensionally Stable Drafting, 
i STABILENE Scribing and Reproduction Film 


ALBANENE*- Prepared Tracing Paper 


. PROFILE AND CROSS SECTION PAPERS 
AND CLOTHS, GRAPH SHEETS 


PHOENIX*- Moisture Resistant Tracing Cloth 


HERCULENE® — Film 


The COMPLETE Line 


for originals and reproductions 


KEUFFEL & ESSER Co. 


NEW YORK + HOBOKEN, N. J. « DETROIT + CHICAGO + MILWAUKEE « ST. LOUIS + DALLAS + DENVER » SAN FRANCISCO + LOS ANGELES + SEATTLE » MONTREAL 
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Continuous 
drying or cooling 
at less cost! 


New Jeffrey units feature 
variable-amplitude mechanical 
vibrating drive 


Now proved in service, Jeffrey’s new line of 
mechanical drive dryers is demonstrating 
lower maintenance and operating costs, in 
addition to savings in initial investment. Yet 
these dryers offer the same operating advan- 
te: tages as electric vibrating systems—variable 
Direct dryer : amplitude drive permits adjusting speed of 
eer ee travel and depth of material as desired. 
Operation is fully automatic; heat transfer 
is fast and efficient. 

These machines may be used for either 
drying or cooling and are available in 
direct or indirect types. They are built in 
standard lengths of 10 or 20 feet. A tailor- 
made installation can be assembled from 
standard components. 

The direct dryer is designed to carry 
granular materials, in the range of 4” down 
to about 60 mesh, on a stainless steel con- 
veying surface through which drying air or 
gas is passed. The indirect type dryer carries 
very fine grain materials on a solid plate con- 
veying surface, heated from below by low 
pressure steam or heated air. 

Investigate this new cost cutter. For 
information write, The Jeffrey Manufac- 
turing Company, 915 North Fourth Street, 
Columbus 16, Ohio. 


CONVEYING PROCESSING « MINING EQUIPMENT 
Indirect dryer ++» TRANSMISSION MACHINERY... 
tor fine grain materials CONTRACT MANUFACTURING 
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| Super “On Stream” 


“Life-Blood” of a 
Large Refinery! 


This natural gas metering station feeds 100 MMSCF BS&B Super 70 Dicphragm Control Valves 
of gas per day to a large Gulf Coast Refinery. If it were with Clamp Ring—Float Ring Body Closure. — 
necessary to shut down the station for repairs, operation 5 
of the refinery would be seriously impaired. 


Brack, 
That’s why engineers who designed the station wanted 
to be absolutely sure the control valves would function Siva LLS & 
properly day in and day out under all operating condi- , 
BrYSON, INC. 


Because of their superior performance characteristics Dept. 4-FQ2 


_ and rugged dependability . . . and because of BS&B’s repu- 7500 East 12th Street 
tation for quality products and dependable service in the Konses City 26, Missouri 
oil industry...BS&B Super 70 Control Valves were 
selected. Now “on stream”, they are performing well in 
every respect. 


BS&B Super 70 Valves are available in a complete 
range of sizes... with either clamp ring—float ring, or 


flanged—-gasketed body closures. Specify them on your 
next job! 
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ship-to-shore steam for the Arctic 


CO-OPERATION — U.S. Army Engineers’ Eastern Ocean Dis- 
trict converted this Navy Floating Power Plant for the Arctic. 
Contractor — Bethlehem Steel Co. ; consulting engineers — Met- 


calf and Eddy; and Reynolds, Smith and Hills. Military Sea 
Transportation Service towed it to northern Greenland where it 
will serve as part of the Ballistic Missile Early Warning System. 

(Photo credit, U.S. Navy) 


Foxboro controls “export” steam for 
unique Air Force floating power plant 


A seagoing cargo vessel converted to a modern, shore-type 
steam-electric power plant. That’s the YFP-10, designed 
for the Air Force — and floated to a site off northern 
Greenland where it will produce steam and power for the 
Ballistic Missile Early Warning System. 

The YFP-10 can produce up to 135,000 pounds of ex- 
port steam per hour. All steam temperature and pressure 
variables are under Foxboro control. Consotrol* control 
stations on the panel — Foxboro indicating pressure 


and temperature transmitters, and Foxboro valves on 
the line. Accurate, dependable, low-maintenance instru- 
ments — ideal for applications where top performance 
is critical. 

Afloat or ashore, nuclear or conventional — there’s 
advanced Foxboro instrumentation for any power plant. 
Ask your nearby Foxboro Field Engineer for full details. 


Or write The Foxboro Company, 962 Neponset Ave., 
Foxboro, Mass. *Reg. U.S. Pat. Of. 


pressures and temperatures of steam 
“exported” from YFP-10. Instrument 
at right is Consotrol Recorder with 
Controller integrally mounted at rear. 
Complete control station pulls out like 
a drawer, making all adjustments and 
component parts easily accessible. 
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Foxboro M/44 Transmitters monitor 
both export steam temperatures and 
pressures aboard the YFP-10. Direct- 
connected, 4-inch indicators continue 
to give measurements even in event of 
instrument air failure. 


OXBOR 


REG. U.S. PAT. OFF. 


Final operators on the YFP-10’s export 
steam system are all Foxboro valves 
equipped with high-speed, super- 
response Vernier Valvactors*. Valv- 
actors eliminate any problem of stem 
or plug friction, valve motor or trans- 
mission line lag. 

*Reg. U.S. Pat. Off. 
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UNI-FLEX/ ONE SOURCE for... 


BELLOWS-TYPE EXPANSION JOINTS 
U-Span — Convoluted — Double-Units. 
Gimbaled and Tied. 
Rectangular, Round or Square. 
Custom - built Special Applications. 
Pipe Size from 1/2” IPS to 36’ Diameter. 
Pressure range from Vacuum to 800 
PSi in standard sizes; above on 
application. 
Temperature Service 
from — 320°F to 2000°F. 
All Metals — Ferrous and Non-Ferrous. 
To all Specifications: 
ASME — APi — AWS — MIL 5923C. 


COMPLETE CRYOGENIC SYSTEMS 
Vacuum - Jacketed Vessels 
Vacuum -Jacketed Transfer Lines 

— Minimum Heat Loss 

with Maximum Efficiency. 


QUICK-OPENING COUPLINGS 


Manual or Hydraulic. 

Pressure or Vacuum Service. 

Quick -Opening Doors and Manways 
— Steels or Alloys. 


PLASTIC PRODUCTS 


Structures for Today's 

Design Requirements. 
Cryogenic Applications. 
Corrosion Resistance Assemblies. 
Fiberglass Reinforcement Products. 
Vacuum Forming Sheets. 
High Temperature — High Strength. 


Over 100 Years of Specialization in the Precision 
Fabrication of Rugged Process Systems. 


UNI-FLEX-— one technological source, with great flexibility in the manu- 
facturing and design concepts of our specialized products. Our engineering 
force is always available to aid the designer, the project engineer and 
the buyer. We welcome your inquiries. 


UNI-FLE 


MANUFACTURING AND ENGINEERING, INC. 
5545 E. SLAUSON AVENUE «+ LOS ANGELES 22, CALIFORNIA + OVERBROOK 5-8070 


MECHANICAL ENGINEERING FEBRUARY 1960 / 25 


? 
: 


handles greater 
tonnage at lower 


PRODUCTS FOR 
BULK HANDLING 


Tons of crushed stone and aggregates are carried fast, effi- 
ciently and at a lower cost per ton on STEPHENS-ADAMSON 
Belt Conveyors. S-A quality engineered conveyor compo- 
nents increase materials handling efficiency while reducing 
equipment “down time" to a minimum. Long-lasting, low 
maintenance dependability is built into every S-A belt 
conveyor. Convey with S-A . . . the Equipment that's de- 
signed and built by the men who know conveying best 
. STEPHENS-ADAMSON. 


S-A BELT CONVEYORS— S-A AMSCO FEEDERS— S-A TUNNEL GATES— 
REQUEST CATALOG DATA BULLETIN 255 REQUEST CATALOG DATA 


WRITE 

FOR 
LITERATURE 
LISTED 


MATERIALS HANDLING PRODUCT 


SPEEDWALK PASSENGER CONVEYORS 


EALMASTER BALL BEARING UNIT 


SPHERCO’ BEARINGS & ROD ENDS 
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ENGINEERING DIVISION 
STEPHENS-ADAMSON MFG. CO. 


GENERAL OFFICE & MAIN PLANT, 19 RIDGEWAY AVENUE, AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 
BELLEVILLE, ONTARIO 
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Who we serve 
proves 
serve 


‘ 


Since 1923, the world’s leading petroleum refineries, 
chemical plants and other process installations have 
operated with the aid of Pacific centrifugal pumps. Their 
satisfaction with the cost-cutting efficiency provided by 
Pacific pumps is apparent in continuing repeat orders for 
plant expansion and new facilities. 


There are several advantageous reasons for these 

re-orders; among them: (1) Pacific is a specialist in the 

development, design and manufacture of centrifugal 

pumps. (2) Pacific manufactures a wide variety of types 

and sizes to fill specific needs at the most beneficial cost/ 

efficiency level. (3) Pacific provides technical advice and 

—s counsel to customers through an experienced sales engi- 
=== 4 neering staff. (4) Pacific pumps may be financed in the 


' leading currencies of the world. 


There are other reasons why Pacific can serve you best. 
We would welcome an opportunity to tell you about them, 


“PACIFIC PUMPS 


Offices in all Principal Cities —_ Inc, .. A Division of Dresser Industries, Inc. . 
in-3 HUNTINGTON PARK, CALIFORNIA 
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THE WIND DIRECTION 


No need to position circular Fandaire Air-Cooled Condensers 
to meet prevailing winds. Just set it anywhere for easiest piping. 


Here’s the newest, most advanced air-cooled condenser on the market — 

Fandaire! This modern low silhouette condenser is engineered around a new 

high-heat dissipating fintube of exclusive design and manufacture. In opera- 
Exclusive Aimco RE tion, the entire spiral of fintubing is surrounded with a circle of swiftly moving 
fintube design , = cool air for highest cooling efficiency. Every degree in temperature drop is 
ne ho 4 . fully utilized as this circular design captures the wind from any direction, 
efficiency for s regardless of placement or location. A powerful fan pulls cool air in and 
circular Fandaire pushes warm used air up and away. Fandaire’s constant gravity tube drainage 
condensers. . gives continuous movement to condensate. 

With its low, clean-lined silhouette, Fandaire does not detract from the 
general architectural effect of the building. And weighing 14 less than con- 
ventional installations, the Fandaire usually can be positioned where needed, 
without guy wires or extra bracing. Savings in piping and installation alone 
may be considerable. 

Where there is a problem of architectural compatibility, or of cost or 
performance, chances are the new Fandaire Air-Cooled Condenser is the 
best solution. Engineered in sizes from 3 to 120 tons per unit, there is a 
Fandaire model for practically all single or multiple installations. Get com- 
plete information today. 


specialists in circular air-cooled condensers 


AIMCO PRODUCTS CORPORATION 
801 West 21st Street, Tulsa, Oklahoma « A Subsidiary of 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta * Buffalo * Chicago * Cleveland * Houston ¢ Los Angeles * New York * Philadelphia * Pittsburgh * San Francisco * Seattle 
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U.S. and Foreign Patents Applied For 


- the drive our customers asked for 


Our customers helped us design this new unit. We sent our men into the field to find out what our customers needed in 
a screw conveyor drive—then our engineers designed a new drive that offers the maximum of service, versatility, 


operating economy and long life. Here are some of its outstanding features: 


A COMPLETE DRIVE: Saves engineering and assembly time. Six sizes to cover 
entire range—each with these ratios: — 4:1, 9:1, 14:1 and 24:1. Bolts to 
any standard trough end—eliminates trough end bearing. Eliminates drive 
shaft wobble. Efficient FALK single helical gears. 


SEAL HOUSINGS: Choice of seals (neoprene or leather lip, felt or waste) to 
accommodate material conveyed. Space between trough seal and unit seal 
prevents conveyed material from reaching unit seal. 


REMOVABLE DRIVE SHAFT: Snap ring assembly permits easy removal. Five 
sizes, from 1%" to 


TROUGH END: Can be fastened to any standard trough. Eight sizes, from 
6” to 20”. 

ALL-STEEL MOTOR MOUNT: Soves costly engineering and installation time 
and costs; no motor plates to design or fabricate. Motor can be mounted 


in virtually any position. Pre-drilled to accommodate NEMA standard motors 
Y2 to 30 HP. 


AN IMPORTANT ECONOMY: Buy only what you need—the basic reducer 
alone, or with trough end and/or motor mount. For detailed information, contact 
your Falk Representative or Distributor—or write direct for Bulletin 7106. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in most principal cities 


TAPERED 
ROLLER 


HOUSING 


REMOVABLE DRIVE SHAFT 
WITH SNAP RING ASSEMBLY 


FALK is a registered trademark 
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OZALID NEWSLETTER 


Repro room at I-T-E, showing processing of Information Sheets and standard engineering 
drawings on Ozalid machines. Simple system saves hours of drafting time for the company. 


To help turn out “job shop” work 
at assembly line speed, the I-T-E 
Circuit Breaker Company of 
Philadelphia has devised a simple 
“Information Sheet” that does away 
with considerable retracing and re- 
vising of engineering prints. 

More than 70% of I-T-E orders 
are for custom-designed equipment 
using standard components. Revising 
standard drawings to meet customer 
specs on each order would saddle 
I-T-E’s engineering department with 
a nearly impossible work load. 

So the Information Sheet is used 
instead. It’s an 814” x 11” tracing 
form—with printed title blocks— 
quickly reproduced on the company’s 
Ozalid whiteprinters. Here’s how it 
works: 

An order comes in—for 5KV metal- 
clad switchgear, for instance. A fast 
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Short-cut system for custom orders 


freehand sketch of the switchgear is 
drawn on the Information Sheet. 
Drawing numbers of standard com- 
ponents and quantity of prints need- 
ed are noted on the Sheet. 

Then, copies of the Sheet and the 
required standard drawings are run 
in the I-T-E repro room. These, with 
the shop order, go to Manufacturing. 
When the order is completed, the 
Information Sheet is returned to the 
customer file for reference. 

This simple short cut with Ozalid 
whiteprinting saves untold hours of 
engineering time and gives I-T-E cus- 
tomers faster, more efficient service. 


Colors speak louder 


than words 


A simple way to make your security 
personnel’s job a lot easier is to color- 


Ozalid—Division of General Aniline & Film Corp.+/n Canada: Hughes-Owens Co., Ltd., Montreal 


NEWS AND IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING 


code all classified material by using 
Ozalid sensitized color-copy papers. 
Colors don’t have to be read. Guards 
can spot restricted or top-secret 
prints at a glance. Clerks can’t make 
routing mistakes. 

To help you devise your own color- 
coding systems, Ozalid offers papers 
with eleven image-and-stock color 
combinations. For example, use black 
image on yellow stock (instead of 
traditional blue on white) to code 
prints of preliminary drawings. Po- 
tential uses for color-coding in engi- 
neering paper work are virtually un- 
limited: shop orders, bills of material, 
spec sheets, change notices, cost es- 
timates, etc., etc. 

Like a copy of our new Color- 
Coding Booklet? It tells how a truly 
versatile, full-range color-coding 
system can be yours with as little 
effort as it takes to run prints that 
are black on white. 

Just write to | 

City,NewYork. | 
Booklet No. U-2 


New blue-tint Ozacloth 
cuts glare, saves eyes 


It’s bad enough to have people glare 
at you. When your drafting materi- 
als glare too, one should take steps. 
Our research people have—by build- 
ing a delicate blue tint into our new 
black-line Ozacloth 101 CZB. It pro- 
vides excellent contrast between back- 
ground and dye image—cuts glare, 
reduces eye strain, makes duplicate 
originals that are easy to read and 
work with. Other features? Highest 
printing speed of any cloth interme- 
diate...and a plastic matte surface 
on both sides which accepts pencil, 
ink or typewriter . . . and keeps sheets 
from sticking together in files. Write 
Ozalid at Johnson City, New York, 
for free descriptive literature on blue 
tint Ozacloth. 
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—POWER HOUSE— 

INDIANAPOLIS STEERING GEAR & COLD HEADING PLANT 
TRANSMISSION & CHASSIS DIVISION—FORD MOTOR COMPANY 
indianapolis, indiana 
—designed, engineered and constructed by — 

4. F. PRITCHARD & CO., KANSAS CITY, basen 

— 


water tube 


available in capacities from 12,000 to 200,000-Ib stm/hr 


95 years of design and manufacturing experience provides 
the basis for steam efficiency and economy at Ford plant 


Three Keeler Type M K Steam Generators are serving Ford’s 
Indianapolis Steering Gear & Cold Heading Plant with complete 
satisfaction on all points. They were selected for their ability to 
economically deliver 300,000-lb stm/hr for the plant’s entire process, 
heat, hot water and auxiliary equipment requirements. 


Two of the M K’s are 120,000-lb stm/hr and the other is 60,000-Ib 
stm/hr, 160 psi design pressure. They are equipped with air pre- 
heaters and spreader-stokers with continuous ash discharge, for 
bituminous coal firing—providing as modern and efficient a power 
facility as the manufacturing plant itself! 


Keeler M K Steam Generators offer many efficiency and economy Mot 
advantages! They are fully top supported, cross drum type with the 
provision for downward expansion to eliminate any stresses being Indianapolis Steering Gear & Cold Heading Plant 
conveyed to the boiler proper, the steam piping or auxiliary equip- is Ford's biggest producer of steering gear units 
ment. Radiation losses are held to an absolute minimum with water for all company cars and trucks, and one of the 
cooled, completely steel encased and insulated furnace walls and roof. largest cold heading operations in the world. 


The main building comprises more than 1,400,000 
Write or phone for complete information ... Keeler M K’s are square feet of floor space—housing production, 


available in capacities from 12,000 to 200,000-lb stm/hr—for high office and various employee facilities, including 
efficiency with any firing method or control system. a fully staffed hospital and three cafeterias. 


The Seal of Quality in Water Tub 


Write For Bulletins os ie E. KEELER COMPANY 
No. F-14: Type CP Boilers — OFFICES IN PRINCIPAL CITIES — 
No. M-2A: Type CPM Package Boilers In Conada: Canadian Vickers, Lid., Montreal, P. Q, 
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A length of stainless steel piping is bent to close tolerances at Kellogg’s Jersey 
City shops. Dam in pipe end retains inert gas introduced to prevent oxidation. 


Bending stainless, chrome-moly, and 
carbon steel power piping to meet 
exacting specifications of length and 
wall thickness, as well as contour, is a 
Kellogg skill reflected in a higher 
quality and lower cost product. 

Among the advanced fabricating 
techniques pioneered by Kellogg at 
its Jersey City shops is the use of inert 
gas to purge pipe interiors of oxygen 
during the heating and bending cycle. 
This technique assures freedom from 
internal scaling and provides a clean 
interior surface. 


By its ability to predetermine bend- 
ing effects such as pipe wall thinning, 
cross section variations and pipe 
stretch, Kellogg maintains specifica- 
tion requirements and top quality 
while minimizing bending costs. 

Kellogg welcomes inquiries on its 
complete design, fabrication, and erec- 
tion service to the power piping in- 
dustry from consulting engineers, en- 
gineersof power generating companies, 
and manufacturers of boilers, tur- 
bines, and allied equipment. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co., Ltd., Toronto e Kellogg International Corp., London e Kellogg Pan American Corp., Buenos 
Altres e Societe Kellogg, Paris « Companhia Kellogg Brastleira, Rito de Janetro e Compania Kellogg de Venezuela, Caracas 


KELLOGG’S 


PIPE BENDING 


TECHNIQUES 


KEEP PACE 


Operator checks pressure of inert gas being 
forced through piping during heating to pre- 
vent internal scaling. Gas is also retained in 
the piping during bending. 


POWER PIPING-THE VITAL LINK 
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Powell Valves control the flow of the propellant fuels in storage 
and into the missile. 

Powell engineers and metallurgists have met this newest 
valve challenge of our time—by perfecting precision, flawless, 
never.-failing valves for the ground support equipment of our 
Nation’s guided missiles and rockets. 

Since 1846, the Wm. Powell Company has been manufac- 


world's largest family of valves 


turing vital valves to fill the needs of all industries and reach 
brave new worlds. 

You can count on Powell Valves at the “count-down” in 
your industry for handling water, oil, gas, air, steam, corrosive 
fluids, or fuels. Contact your nearest Powell Valve distributor. 
And for complete information on Powell Valves in the United 
States missile program, write directly to us. 


P@WELL VALVES 


THE WM. POWELL COMPANY «+ DEPENDABLE VALVES SINCE 1846 + CINCINNATI 22, OHIO 
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Half of Ljungstrom rotor is lowered into place at Philadelphia Electric Co.’s new Eddystone Station. When heating element 
baskets are fitted into the rotor chambers, this unit will provide 201,100 sq. feet of heat transfer surface and will weigh about 
535,000 lbs. It will be one of four air preheaters serving a 325,000 KW uit. Two such boiler units are presently being installed. 


SAFEGUARDING EDDYSTONE’S NEW LJUNGSTROMS’ 
“LIFETIME AIR PREHEATER SERVICE 


Dependability is standard equipment 
in Philadelphia Electric Co.’s new 
Ljungstroms. Each unit is protected 
by Lifetime Air Preheater Service. 
That means that throughout the life 
of eackunit, Air Preheater engineers 
make regular calls to inspect the 
Ljungstroms and keep them in top 
operating condition. 

Air Preheater also shows lively, 
consistent interest in their factory 
service ‘to customers. For example, 
when a midwest customer recently 
ordered emergency replacement ele- 
ments, Air Preheater’s traffic depart- 


ment investigated the cost, speed and 
control of all commercial shipping 
methods. In the circumstances, reg- 
ular trucking would take too long, 
rail delivery was impractical, other 
methods prohibitively expensive. 

So Air Preheater asked for author- 
ization to ship the replacement ele- 
ments aboard one of their own trucks. 
The result: the elements arrived a 
week in advance of the hoped-for date 
— and, thanks to Air Preheater’s 
efforts, the customer made significant 
savings on transportation costs. 

In addition to regular field service 


and fast, competent factory service, 
Air Preheater offers you over 35 
years of experience in solving boiler 
and preheater problems. These rea- 
sons help explain why 19 of the 20 
most efficient power stations in the 
U.S. are Ljungstrom-equipped. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N.Y. 


ie 
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1 A nitric acid plont installed this unit. It hos a 
built-in platinum catalyst chamber. 


Each of the units shown were custom designed 

to solve the specific problems peculiar to individual 

plant processes. 

Vogt engineers are available to help you develop the right 
equipment to efficiently provide low cost 

steam from process heat. There’s no obligation. 


Write for Literature—Address Dept. 24A-XM 


HENRY VOGT MACHINE COMPANY 
LOUISVILLE, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dollas, 
Camden, N. J., St. Lowis, Charleston, W. Va., Cincinnati 


nitric acid plant. leading overseas 
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A methanol plant operates these horizontal type units. 


“/ see extra 
Space in every 

air conditioned 
building!” 


YORK Turbopak Water Chiller 
Takes 50% Less Space 


—Fits into confined, often-wasted areas 


COMPACT, HERMETIC CENTRIFUGAL—A 130-ton 
Turbopak is only 14’ long, 5’ deep and 634’ high, 
nearly 50% smaller than previous designs. Exclusive 
- Borg-Warner power transmission reduces compressor 
- rotor size to gain space-saving compactness. 


COMPLETELY FACTORY PACKAGED—To cut in- 
stallation costs, the Turbopak is completely factory 
assembled, insulated, piped, wired, charged, tested. 
It’s shipped and rigged as a single unit—no assembly 
or refrigeration piping on the woes 


AUTOMATIC CAPACITY CONTROL—Pre-rotation 
vanes provide efficient capacity.reduction to 5% of 
full load. This continuously variable control matches 
compressor capacity to air conditioning load, assur- 
ing maximum system performance. 


ULTRA-QUIET OPERATION—Runs more quietly 
than water pumps that supply it. Quiet, vibration- 
free operation permits location anywhere. ‘“Push- 
button” controlled from convenient electronic con- 
trol center. 65 tons refrigeration and up. 


Another YORK Trail Biazer Concept Proved in Action at 
Insurance Company of North America, Richmond, indiana — 
A 125-hp York Hermetic Turbopak supplies chilled water to air con- 
dition this modernized office building. Cool, clean, dehumidified air 
greatly increases the comfort and efficiency of the employees. 


BORG-WARNER 
RESEARCH & ENGINEERING 
MAKE IT BETTER 


YORK CORP., SUBSIDIARY OF BORG-WARNER corp. 
5402 WEST GRANTLEY RD., YORK, PENNSYLVANIA 


Air Conditioning, Heating, Refrigeration and Ice-Making Equipment « Products for Home, Commercial and Industrial Applications 
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BONUS POWER means maintained high efficiency . . . longer life . . . 188 
maintenance . . . more horsepower per total energy input. That's what you 
get when you install a complete TTTUSVILLE-atTas unit, the only Boiler 
with a patented wet back. 

Wet-back design gives you maintained efficiency by eliminating Back ene 
refractories. Result: no down time for replacement. 

Larger furnace area permits reduced fan requirements. 
operating costs. Get BONUS POWER. Specify 


THE TITUSVILLE IRON WORKS COMPANY 
TITUSVILLE, PENNSYLVANIA 


truthers 
Division of Swen: Corporation 


“4 
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Gear assembly improved. A Waldes Truarc Series 5100 retaining ring in this anti- 
backlash gear assembly eliminates machining and staking operations, reduces hub size, 
and allows easy disassembly, after gears are cut as a unit, for faster, better deburring. 
Typical savings: $350.00 per 1000 units. 


Threaded retainers eliminated. !n this self-sealing coupling, costly internal and 
external threaded retainers were eliminated by easy-to-apply internal (Series 5000) and 
external (Series 5108) Truarc retaining rings. Savings per unit amounted to $4.02. 


End-cover design simplified. In this general-purpose pump, two Waldes Truarc, 
Series 5000, internal retaining rings make possible the elimination of two cover-plate 
castings (plus machining) and eight screws (plus drilling and tapping). Weight and dimen- 
sions are reduced and assembly and disassembly are greatly facilitated. Typical cost 
savings: $1.48 per unit, ©1959 WALDES KOHINOOR, INC. 


WALDES 


TRUARC 


RETAINING RINGS 


Waldes Kohinoor inc., Long Island City 1, N. Y. 


Designing for 
axial assembly 
with Truarc 
retaining rings 


eliminates parts, machining, speeds 
assembly, simplifies maintenance 


The proper application of retaining rings on or 
in axial assemblies can often effect startling 
simplifications and economies in design when 
compared to corresponding designs with con- 
ventional fastening devices. A few typical ex- 
amples, using basic types of retaining rings, 
are shown in the accompanying drawings. 

Threading, tapping, drilling, facing and other 
costly, time-consuming operations can be 
eliminated. Retaining rings are already in wide 
use in a tremendous variety of equipment rang- 
ing from household products to high-precision 
military gear designed for use under the most 
severe environmental conditions. They are 
quickly and simply installed in easily cut grooves 
which can often be machined simultaneously 
with other operations. The rings can frequently 
replace bulkier, more costly fastening devices 
—such as nuts, screws, studs, threaded sleeves 
and retainers, cotter pins, set collars, rivets 
and machined shoulders. 

What's more, rings frequently make prac- 
tical designs which could be achieved with no 
other known fastening device. 

Although the ring types shown here are basic, 
Truarc retaining rings come in 50 functionally 
different types, as many as 97 different sizes 
within a type, 6 metal specifications and 13 
finishes. You'll find detailed descriptions of 
Truarc retaining rings and assembly tools, plus 
more than 70 typical applications in the new 
24-page catalogue RR10-58. Write for your copy 
today. 

And remember, Waldes engineers are always 
ready to help you solve your application prob- 
lems—whether it involves one of the standard 
Truarc rings or a ‘“‘special’’ to fit your particular 
requirements. Waldes Kohinoor, Inc., 47-16 
Austel Place, Long Island City 1, N. Y. 1 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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Other Recent Users 
of Large Capacity Keystones 
e 90,000 Ibs. / hr. 


The Bay Petroleum 
Chalmette, Louisiana 

e 80,000 Ibs. /hr. 
Oregon Pulp and Paper Company 
Salem, Oregon 

e 70,000 Ibs. / hr. 
McDonnell Aircraft Corporation 
St. Louis, Missouri 

e 60,000 Ibs. / hr. 


Bethlehem Steel Corporation 
Sparrows Point, Maryland 


large KEYSTONE PACKAGE 
STEAM GENERATOR 


The Keystone design was developed in the 1940's for engineers who demand top per- 
formance in water tube package steam generators. Unique features of this design 
make the Keystone the wise choice of engineers who specify and buy package boilers. 
@ Symmetrical Design — Easy to unload — easy to move. 
@ Tangent Furnace Tubes — No troublesome fins or studs required to form 

furnace or outer walls. 
@ Tangent Outside Tubes — Pius steel jacketed insulation for minimum heat loss. 
@ Welded Inner Casing — Eliminates casing corrosion problems. 
@ Light Weight Insulation — No heavy refractory tile to increase shipping weights. 
© Bolted Outer Casing— No cutting or patching required when inspection is desirable. 
@ Undivided Responsibility — Firing equipment designed and manufactured 

by Erie City Iron Works. 
@ Minimum of Maintenance — No baffles — headers — key cap or handhole plates. 
Keystones use only tubes for heating surface. No fins, studs or other extended 
surfaces of questionable value are used. The Keystone packs more real heating 


surface in the smallest space resulting in lower exit temperatures and highest 
efficiencies. Get the details in Bulletin SB-5903-B. 


ERIE CITY IRON WoORKES : Erie, Pa. 


STEAM GENERATORS ¢ SUPERHEATERS * ECONOMIZERS ¢ AIR PREHEATERS * WASTE HEAT BOILERS 
FIRE and WATER TUBE PACKAGE BOILERS *« OIL and GAS BURNERS + STOKERS * PULVERIZERS 
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Have you ever been troubled 


by any of these steam trap problems? 


are designed and made 
eliminate these problems 


BACK PRESSURE ... Armstrong Traps oper- 
ate on any back pressure—or vacuum, for that 
matter. As long as there is a pressure differential 
across the trap, it will close on steam and open 
for condensate. Even the high back pressure 
caused by blow through of one or more traps in 
the system will not disturb Armstrong Traps. 
Other than a reduction in capacity, Armstrong 
Traps are unaffected by back pressure. 


DIRT . . . Armstrong Traps are not affected by 
ordinary dirt. When the trap opens condensate 
swirls down under the edge of the bucket and up 
through the discharge orifice. Dirt is kept in 
suspension and discharged along with the con- 
densate. For very bad dirt conditions, Armstrong 
offers traps with integral strainers. These cost less 
than a trap plus a separate strainer. 


AIR BINDING .. . Armstrong Traps cannot 
air bind. Air in the system passes through a vent 
in the top of the bucket. It collects in the top of 
the trap and is discharged with the condensate. 
There is no chance for it to stop the trap. For low 
pressure on-and-off units where large amounts of 
air accumulate while the steam is off, Armstrong 
offers open float and thermostatic air vent traps 
in a complete range of sizes. 


WIRE DRAWING ... Armstrong Traps are 
designed and made to resist wire drawing. The 
valve and seat are tough stainless steel. The valve 
opens and closes tightly with a fast action and is 
always water sealed. There is virtually no chance 
for grit or sediment to lodge in the valve, vir- 
tually no chance to create conditions that lead 
to wire drawing. 


There’s no need to accept any of these problems as “‘inevitable.”” Your local Armstrong 
Representative can show you how to end them all. Call him today or write direct. 


860 Series for 800 Series, No. 801, 880 Series, 200 Series, Forged Steel Series 
low pressure side inlet, side inlet, integral bottom inlet, for high pressures, 
heating service. side outlet. bottom outlet. Strainer. top ovtlet, high temperatures. 


The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Catalog K. 


ARMSTRONG MACHINE WORKS 


8941 Maple Street Three Rivers, Michigan ae 
“See Our Catalog in Sweets Plant Engineering File” : 
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Throughout the world—wherever gears are 
used—ILLINOIS GEARS have a matchless 
reputation for dependability and superiority 
that is constantly being proven by their 
performance in such equipment as this 
mammoth Kolbe Wheel Excavatcr 
designed by the United Electric Coal Companies. 


‘One can well imagine the enormity ef engineering 
work required to design and build this giant earth 
mover and the responsibility of the components which 
include numerous ILLINOIS GEARS, in assuring 

its successful operation. 


Machining the large spur gear for driv- 
ing the digging wheel of the huge 
Kolbe Excavator. 


If you want gears that are made right, with quality as : 
the first consideration, specify and buy ILLINOIS 
GEARS. Ask for full information today. y's 


lt takes 3500 cubic yards of earth an 
hour to satisfy the powerful appetite 
of this Kolbe Wheel Excavator which 
is clearing the overburden from a coal 
strip near Canton, Illinois. 
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Bundy can mass-fabricate 


practically anything 


. with Bundyweld®— double-walled steel tubing that is 
adaptable to a whole host of applications. 


HATEVER your tubing problems . . . whatever the stage of development of 
your product, the Bundy man awaits your call. That’s because tubing prob- 
lems are Bundy’s business, and Bundy engineers — with years of tubing expe- 
rience — can often come up with a design angle that’ll save you time and money. 
But the Bundy service doesn’t end there! Specially designed Bundy machines 
take over the mass-fabrication of these parts in unlimited quantity. And to 
meet rigid specifications, we use Bundyweld — the original double-walled steel 
tubing—the safety standard in small diameter tubing. Thinner-walled Bundyweld 
is stronger and gives you higher bursting and fatigue strengths. Covered by 
Government Spec. MIL-T-3520, Type III. 

Why not bring your tubing troubles to Bundy and take advantage of expert 
engineering and design, mass-fabrication economies, and Bundyweld tubing? See 
Sweet’s Product Design File le/Bu .. . or write directly for full information! 
Bundy Tubing Company, Detroit 14, Michigan. 


Bundyweld is the 
original tubing double- 
walled from a single 
copper-plated steel 
strip, metallurgically 
bonded through 360° 
of wall contact for 
amazing strength, 
versatility. 


There’s no substitute for the original Bundyweld Tubing. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to %” O.D. 


BUNDY. TUBING COMPANY 


HOMETOWN, PA. ¢ DETROIT 14, MICH. © WINCHESTER, KY. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 
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Atitomati¢e marking of hot 


Here’s an interesting job that’s gone “‘push button’’—stamping heat 
numbers on hot steel! Now, from a remote console, the operator auto- 
matically sets numbers on the marking head and propels it against the 
steel. The controls, of course, are Allen-Bradley because they provide 
the continuous reliability that is essential to this production. 

The simple, ONE moving part solenoid design of A-B starters and 
relays assures millions of trouble free operations. And the double 
break, silver contacts—used on all A-B control—eliminate costly 
downtime for maintenance. Keep your production lines rolling. . . 
insist on Allen-Bradley quality motor control. You cannot do better! 


Allen-Bradley Co., 1308 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 


Member of NEMA ningham Marking Machine are all stand- 


Quality Motor Control ard Allen-Bradley catalog items, 
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W-SPEED TURBINE DRIVE 


tailored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 
chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern "gg mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 Ibs. back pres- 
sure. Equipped with a variable-speed governor, 
operated by remote control, the speed of the unit 
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may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for low-speed tur- 
bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are. de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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Do you 
need 


air 
for jobs like 
these ? 


ee then this 
is what 
you need! 


“BUFFALO” TYPE “E” 
BLOWERS AND EXHAUSTERS 


Wherever you need constant air pressures up to 5500 cfm, 
these dependable “Buffalo” Blowers will do the job most 
efficiently and economically. Compact, 
direct-connected “Buffalo” Type “E” Blowers and Ex- 
hausters are available in eight sizes. Pressures up to 2 lbs. 
mean you can choose the units exactly suited to your needs. 


Various special features are available, including flanged 
inlet, flanged outlet, stuffing box around the shaft for gas- 
tightness. For corrosive fume handling, housings can be 


coated with Bisonite or Heresite. Housings may also be 
cast of special metals. Stainless steel, Everdur, brass or 
aluminum wheels are available. Used in multiple, these 
units are more flexible and economical than a single 
large blower. 


For full information on “Buffalo” Type “E” Blowers and 
Exhausters, contact your “Buffalo” engineering representa- 
tive—or write us for Bulletin FMB-935. Other units suitable 
for higher pressures are the type RE and type CB blowers. 


BUFFALO FORGE COMPANY 


Buffalo, N.Y. 


Buffalo Pumps Division, Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING © AIR CLEANING © AIR TEMPERING © INDUCED DRAFT + EXHAUSTING + FORCED DRAFT + COOLING + HEATING + PRESSURE BLOWING 
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here’s the 
really new 


Cleveland Worm 
and Gear 


SPEED 
REDUCER 


It was Designed to Provide: High Horsepower in a Smaller 
Unit ¢ Centrifugally Cast Bronze Gears * Alloy Steel 
Worms Heat Treated By An Exclusive Process for Carrying 
Higher Loads * Fan Cooling for More Efficient Operation ° 
Maximum Overhung Load-Carrying Capacity °* Ribbed 
Housing for Maximum Strength and Heat Dissipation °¢ 
Modern, Streamlined Design to Enhance Your Machine's 
Appearance. 


Cleveland’s new speed reducer line meets AGMA Standard 440.03 
— which permits higher horsepower and torque ratings — pro- 
vides you speed reduction at savings of 50% or more on cost per 
horsepower. All this, with no deviation from Cleveland’s stand- 
ards of quality and dependability. 

Remember, this strikingly new line of fan-cooled reducers — 
now available from one to forty horsepower — incorporates all 
the design knowledge gained by Cleveland’s engineers over the 
past 47 years — plus all the advantages of modern metallurgical 
techniques and advanced manufacturing processes. Consult your 
Cleveland Representative for the complete story on this new speed 
reducer — or write us direct for Bulletin No. 405. It details input 
horsepower and output torque ratings, service factors, application 
and load classifications, as well as general over-all dimensions. 
The Cleveland Worm & Gear Company, 3264 East 80th Street, 


Cleveland 4, Ohio. 
A subsidiary of @ 
Eaton Manufacturing Company ® 


Affiliate: The Farval Corporation 


Worm and 


Check these new exclusive Cleveland features 


| 


Cleveland’s Worm’s, heat-treated 
by an exclusive process, possess 
a high degree of hardness 
throughout their entire thread 
thickness — and well below the 
worm’s root diameter. This gives 
maximum thread strength and 
resistance to wear without los- 
ing the advantage of a tough 
core of medium hardness, 


Centrifugal cast bronze rims 
have a greater density and a 
higher hardness, giving increased 
resistance to wear and fatigue 
pitting. They are centrifugally 
cast integral with cast iron cen- 
ters on 6” and smaller sizes. 
This permits strong mechanical 
keying of the two parts — with- 
out dependence on actual sur- 
face bond. Gear shaft extension 
diameters are especially 
large to permit greatly 
increased overhung load 


shaft 


gear bearings 
are Timken taper roller type, 
providing adequate thrust and 
radial capacity. Worm bearings 
are mounted directly in the 
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This Bailey boiler contro! systern assures maximum fuel economy in the 
operation of two 50,000 Ib per hour capacity pulverized coal-fired 
boilers at Toms River. 


How Bailey helps control 
STEAM COSTS AT TOMS RIVER 


With a Bailey-engineered control system you can 
count on a high output of available energy per unit 
of fuel, whether you operate a small industrial boiler 
or a large central station boiler. 


They did at Toms River — Cincinnati Chemical 
Corporation’s plant in Toms River, N. J.! Bailey 
Controls help them save fuel by continuously main- 
taining desired operating conditions. 

Most high-efficiency steam generating plants rely on 
Bailey because: 


1. A Complete Line of Equipment 


Bailey manufactures a complete line of standard, 
compatible pneumatic and electric metering and 
control equipment that has proved itself. Thousands 
of successful installations involving problems in 


measurement, combustion and automatic control are 
your assurance of the best possible system. 


2. Experience 
Bailey Engineers have been making steam plants 
work more efficiently for more than forty years. 
Veteran engineer and young engineer alike, the men 
who represent Bailey, are storehouses of knowledge 
on measurement and control. They are up-to-the- 
minute on the latest developments that can be 
applied to your problem. 

3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert 
engineering counsel on your steam plant control 


problems. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1026 IVANHOE ROAD 


CLEVELAND 10, OHIO 


In Canada—Baliey Meter Company Limited, Montreal 
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most popular P. 


for your proc 
design, along With further 
heads, are provided 


K designs for heat 


SIMPLIFIES HEAT EXCHANGER SELECTION — 


The need for a standard terminology to simplify com- 
munications between P-K and engineers in the chemical 
processing industry has been met in P-K’s new Heat 
Exchanger Manual. 

This unique communications tool illustrates and de- 
scribes components of shell and tube heat exchangers 
commonly used in processing. A complete system of inter- 
changeable front heads, shells and rear heads is estab- 
lished. Fundamentals of heat transfer and design are 
reviewed. Even economic considerations are discussed. 
The simple, certain nomenclature saves time, effort and 
duplication of engineering work. 


This 120-page manual, indexed and bound in hard 
covers, will be supplemented from time to time with new 
technical material. Names of holders will be registered 
to receive such material as it appears. 

Only a limited number of copies is available and, natu- 
rally, these should go to those in the process industries 
who will benefit most from the information we have 
compiled. If you design or specify heat exchangers, 
write us on your company letterhead, outlining briefly 
areas of your interest. A few copies are available to 
students and non-technical personnel at a nominal 
charge. Patterson-Kelley Co. Inc., E. Stroudsburg, Pa. 


Patterson - Kelley 
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SPOTS THAT 
COUNT! 


Goodyear specifies Homestead Valves for 
non-contamination of GR-S latex rubber 


Through the round ports of Homestead Lubricated Plug 
Valves at Goodyear Tire and Rubber Company’s syn- 
thetic rubber plant in Houston, Texas, flow dilute solu- 
tions of GR-S latex rubber at 80 p.s.i. and 100° F. 

Fluid solutions never lodge and build up in the line 
since Homestead Round Port Valves provide full circular 
opening through plug and body of the valve—same size 
as the pipe they serve. 

Controlled pressurized lubrication plus extremely close 
tolerances between plug and body assure lubrication of 
all sealing surfaces without contamination of line fluids. 


Write for complete details on low first 
cost, low maintenance, 
Valves in our catalog 39-1. 


(J Please send me catalog and prices on 
Homestead Lubricated Plug Valves. 


Name. Title 


HOMESTEAD VALVE MANUFACTURING COMPANY City 
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"anew 100,000 |b. 
per hour capacity 
shop-assembled 
natural 

\ circulation 
boiler 


Wickes Type A units are of simple design, ruggedly Save on 

constructed and adaptable to a variety of operating 

conditions and may be fired with oil, gas or combina- © First Cost 

tion of both. e Operating Expense 
All units are shipped completely shop-assembled in- e Space 
cluding superheater, fuel burning equipment, safety 
‘ and combustion controls, forced draft fan and drive, Spenvery Vane 
; soot blowers and feedwater regulator. @ Installation Time 


eh “Saree For more detailed information on Wickes Type-A steam boilers, write 
for our catalog 56-1. Bulletin 55-1 covers the complete line of Wickes 
Products and Facilities. 


4 | WICKES BOILER CO., SAGINAW 13, MICHIGAN 

DIVISION OF THE WICKES CORPORATION 

RECOGNIZED QUALITY SINCE 1854 SALES OFFICES: Boston * Chicago Cleveland Dallas « Denver Detroit 

re 4 soe * Houston ¢ Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * New Orleans © Portland, Ore, 
* Saginaw San Francisco Springfield, Ill, Tulsa, 
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Editor, J. J. JAKLITSCH, JR. 


Just before he took off on his eleven-nation peace mission on Dec. 3, 1959, 
President Eisenhower said, ‘In every country I hope to make widely known 
America’s deepest desire—a world in which all nations may prosper in freedom, 
justice, and peace, unmolested and unafraid.’’ He carried his message well: 
Newspaper, news magazine, radio, and TV accounts have attested to this. He 
has enhanced tremendously both his personal prestige and that of the United 
States. 

And just a few hours before President Eisenhower's departure, ASME’s new 
President, Walker Cisler, delivering the Roy V. Wright Lecture at the 1959 
Annual Meeting, proposed that more engineers give some of their time and 
energy to the problems of the lesser developed nations and also assist in the 
development of mutual goals in technical matters among nations that share 
our opportunities for leadership in the application of technology to the basic 
causes of human want, insecurity, and unrest around the world. 

“If those of us who are in a position to help develop understanding and pro- 
ductive relationships between nations fail to do this,"’ President Cisler warned, 
“I can see little hope for maintaining peace and stability in this uneasy world.” 

President Cisler’s Wright Lecture appears in this issue of Mecnanicat Enor- 
NEERING, and members of ASME—in fact, all engineers—are urged to read it 
and take heed of his thoughts on international co-operation and assistance. 

Besides contributing to peace and understanding, the role of the engineer in 
international affairs also would go a long way toward increasing both the 
prestige of the engineer and the technical prowess of the United States. 


The November, 1959, editorial in Macnanicat ENGINEERING announced that 
a new publication, Engineer, was to be issued periodically by Engineers Joint 
Council. This newsletter was offered free on request to members of EJC so- 
cieties. As a result, hundreds of letters from ASME members poured into EJC 
requesting free subscriptions. At the same time, the possibility of circulating a 
separate newsletter to all members of EJC societies was seriously under consid- 
eration. Recently, EJC took a giant step and acted on such a proposal. Its 
Board of Directors approved funds to expand distribution of the Engineer. 

So, for the information of each of the 300,000 engineers who belong to the 21 
engineering societies which make up Engineers Joint Council, EJC is rapidly 
developing a single, common periodical. During 1960, this periodical will be 
published quarterly; more frequently thereafter. First issues will run to a few 
pages. This is the simple result of a small budget. As members demonstrate 
their interest (by so writing to the secretaries of their societies) and as more 
revenue becomes available, this new periodical will provide more and more 
useful information to the engineering profession. It will report on EJC ac- 
tivities and other joint society affairs, as well as national news of interest to engi- 
neers. (Mecnanicat EnGrneerine for January, 1960, pp. 25 and 26, published 
—on an experimental basis—a condensed version of the newsletter, Engineer, so 
that all ASME members would have an opportunity to see it. Comments on 
this method of publication would be appreciated. ) 

Henceforth Engineer will automatically reach the 300,000 members of EJC’s 
component societies. To the hundreds of ASME members who requested sub- 
scriptions to Engineer: Thanks for the heart-warming interest. And to Engi- 
neers Joint Council: Congratulations on taking a giant step toward maintaining 
personal contact with engineers at the grass-roots level.—]. J. Jaklitsch, Jr. 
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stablished in 1949 in honor of Roy V. Wright, President of 
e ASME in 1931, is a tribute to his leadership of the engi- 
ing profession in political awareness and participation. 
engineers to serve their country in every way, 


| aM deeply appreciative of the opportunity to 

ok to fellow engineers on this occasion, which is 

edicated' to the memory of Doctor Royden Vincent 

Wright, the distinguished engineer and public servant 

- who, during his busy career, was a Fellow, President, 

and Honora of THe AMERICAN SocIETY OF 
MECHANICAL ENGINEERS. 

It is with good reason that we are inspired by his life- 
work because he was outstanding in his accomplishments 
and oe happily representative of the potential to serve 
mankind that is in all engineers. 

At the time of his passing in 1948, an important charac- 
teristic of his emulated personality was summarized 
in these words: 

“There existed in him a capacity for enlarging the 
horizons of the areas in which his work lay, for assessing 
the significance of engineering in terms of social value 
and public service, in terms of his interest in men as indi- 
viduals.”’ 

It is according to this theme, expressed so well in the 
life of an engineer whom we all revere, that I wish to ex- 
plore with you the role of the engineer of today in inter- 
national affairs. 

Engineers in the United States are among the most ex- 
perienced in the world. After graduation from our ex- 
cellent schools of engineering, they can find employment 
in the widest variety of enterprises that any country has 
to offer. As they progress they gain experience and new 
opportunities for professional development because of 
the great amount of investment money that goes con- 
tinually into research and development, into new enter- 
prises, and into the expansion of progressive and 
well-established American industries. Their horizons 
broaden and expand. 

Living and working in a nation that guarantees indi- 
vidual freedom of initiative and that encourages social 
mobility, the engineer can aim as high as he desires, with 
a very reasonable assurance that he can become as effec- 
tive an engineer, administrator, and citizen as his abili- 
ties and capacity for hard work may lead him. 

He also enjoys the technical resources of colleagues in 
the other industrialized nations who are making parallel 
progress in fields that coincide with his own endeavors or 
that are related to them. High-speed transportation, 
communication, professional associations, technical jour- 
nals, and international conferences give him ready access 
to a wealth of information and personal contacts. 


This paper, the Roy V. Wright Lecture, was delivered at the Mem- 
bers and Students Luncheon of the Annual Meeting, Atlantic City, N. J., 
November 30-December 4, 1959, of Tus American Society or Me- 
CHANICAL ENGINEERS. 
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the same the world over. 


Wherever he goes, the American engineer works with 


There may be language barriers, but he finds the 


Will he appreciate the 
By Walker L. Cisler, 


The American Engineer 

He has the exhilaration of knowing that he is an engi- 

neer in a leading industrial nation in an age of unprece- ? 
dented technological progress when new achievements 
are being announced almost daily. All of this, and more 
besides, make up the good fortune of the American engi- 
neer at the beginning of the sixth decade of the Twentieth 
Century. 
Nevertheless, if he pauses for a moment and thinks 
about the world situation, he realizes that the over-all 
economic and technological affairs of mankind are seri- 
ously out of balance. 

Only about one fifth of the more than two and a half 
billion people in the world enjoy the advantages of ad- 
vanced industrial development. More than half of all 
people have hardly the bare necessities of food, clothing, 
and shelter. Countless thousands who might make im- 
portant intellectual contributions, if they were ade- 
quately trained, will never have that opportunity. 
Millions keep themselves alive by doing work that is 
tragically unproductive by our standards of production. 

The engineer finds that there are serious imbalances in 
the distribution of population, fertile soil, water, miner- 
als, fuels, foodstuffs, investment capital, electric energy, 
and industrial facilities. An equally serious imbalance 
is the uneven distribution of teachers, scientists, engi- 
neers, and technicians. 

In other words, although we and the other highly in- 
dustrialized nations can use vast amounts of energy and 
raw materials to support relatively high standards of 
living that permit the favorable development of the in- 
dividual, there are extensive regions where human and 
material resources are still largely undeveloped. 

These imbalances have resulted in tremendous and 
dangerous pressures that show themselves in national 
unrest and disturb the social, political, and economic re- 
lationships of all nations. 

Money alone cannot do the job that must be done to 
correct the imbalances that threaten civilization. ° 
Governments and diplomats alone cannot solve these 

roblems and remove the many threats to world security. 

his is a matter that involves all the people in the world 
—and it must be solved, I believe, with the assistance of 
people in every nation working together. 

If those of us who are in a position to help to develop 
understanding and productive na- 
tions fail to do this, then I can see little hope for main- 
taining peace and stability in this uneasy world. 

Over the years, it has bot my good fortune to work 
with men in many nations, both as a matter of personal 
endeavor and on governmental assignments. I have 
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materials, people, and money. 
essential language of the engineer 
dignity of other cultures? 


President ASME; President, The Detroit Edison Company 


been deeply eee to find how willingly these people 
co-operate with us when they understand the real spirit 
in which we offer our assistance. I have been particu- 
larly gag by how well the experienced engineer is 
qualified to get to the heart of this matter of assisting 
other nations with their problems of economic develop- 
ment. 

I would, therefore, propose urgently that we should 
make it possible for more ge to give some of their 
time an energy to the problems of the lesser developed 
nations and also to assist in the development of mutual 
goals in technical matters among nations that share our 
opportunities for leadership in the application of tech- 
nology to the basic causes of human want, insecurity, 
and unrest around the world. 


Replacement for War 

Men must now decide whether they are going to fight 
each other or close their ranks in a major unified assault 
against these difficult environmental problems. Not one 
of them is insurmountable, given the skilled personnel, 
the capital, and the materials for the work at hand. 
Where we lack materials, science can very likely find us 
substitutes. Where we lack conventional fuels, we now 
have recourse to the tremendous energy resources of 
fissionable atoms. In turn, the experience of the engineer 
can be called upon to work near miracles of production. 
Such an enormous and useful a task should be an excel- 
lent replacement for war. 

There are heartening signs that engineers are turning 
their thoughts toward international endeavors. I have 
worked with the engineers of many nations and have 
met many engineers from the United States and elsewhere 
who were at work in areas that needed their broad ex- 
perience. 

These engineers were there because they were able to 
apply the experience gained at home to the very simiiar 

oblems in other nations. For example, the Swiss have 

en most successful in developing hydroelectric re- 
sources and in establishing a pattern of industrial and 
economic activity to offset their extreme lack of fuels 
and raw materials. Two years ago when I visited the 
Belgian Congo, the ‘Darkest Africa’ of Stanley, I 
found a Swiss engineer at Inga on the Congo River, 
making a study of what is probably the world’s largest 
undeveloped hydraulic site. Belgian engineers and 
others were giving serious study to the utilization of such 
power for the production of materials that would repre- 
sent a further upgrading, by use of energy, of minerals and 
synthetic fuels for land, sea, and space. 

We know that the Union of Soviet Socialist Republics 
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is well aware of the important role that the engineer can 
play in ee the less developed areas. Russian engi- 
neers are already assisting other nations, many of which 
are not committed at this time to the Soviet system of 
government. 

You may wonder how the American engineer can find 
the time to lend assistance in other parts of the world. 
The problem—and it is a problem—is complicated by the 
fact that the more experienced he is, the more his re- 
sponsibilities may keep him occupied at home. How- 
ever, with the use of modern transportation and com- 
munication, an engineer who is accustomed to working 
long and uncertain hours can accomplish a great deal in 
another part of the world and can return to his regular 
duties in less time than he would devote to a routine va- 
cation. 


Man Should Be Available 

I believe that, from the point of view of the employer, 
the time is well spent because of the need for such inter- 
national endeavors, as well as for the experience that he 
brings back with him. A well-balanced company is 
naturally constituted in such a way that men of wide ex- 
perience and important responsibility can and should be 
available to others who need their counsel, whether in 
the United States or elsewhere for constructive purposes. 

There are no serious problems of adjustment for the 
right man. Wherever he goes, he works with materials, 
— and money. Although there may be language 

arriers, these are no great hindrance because the essen- 
tial language of the engineer is the same the world over. 
He always works with much the same tools and mate- 
rials, according to the same engineering principles and 
mathematical concepts. 

Nevertheless, it is of the greatest importance for him to 
have the right kind of onality. The best of tech- 
nicians would be unequal to the task if he were unable to 
understand and to get along with people. He must have 
an empathy for the feelings of others that can take into 
account the dignity of other cultures and the nuances of 
other manners. 

He must be able to implant his skills and experience in 
a friendly way, feeling genuinely the utmost considera- 
tion for the intelligent people whom he will meet, and 
who are as sensitive as they are delightful. He will 
learn much from them in return and establish friendshi 
based upon mutual accomplishment. He should help 
them to plan and to build for themselves, never taking 
over completely and doing it for them, but helping them 
to help themselves. In a word, he will be most effective 
when he acts as a catalyst and a friend. 
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Statesmen With Slide Rules 

When he does this successfully, he becomes an ‘‘am- 
bassador”’ of good will among countries and performs his 
engineering function in a statesmanlike manner. It 
follows from all this that he must be able to work with- 
out partisan bias, simply and directly as an engineer and 
humanist. It is not his task to change people but to 
understand them and to work with them, giving them 
equal opportunities to understand and to work with him. 
It was in this spirit that Herbert Hoover rendered such 
great assistance overseas after World War I and in other 

riods. And it was in this spirit that John Hays 
Haminand accomplished so much in South Africa. 

A very important corollary to this form of interna- 
tional co-operation is the hospitable reception of engi- 
neers and other distinguished visitors from abroad. At 
The Detroit Edison Company we have received hundreds 
of groups from other nations, mostly engineers who wish 
to visit our facilities, study our engineering, financial, 
and personnel practices. We arrange the details of their 
visits with the utmost care and regard for their needs. 

For the past several years I have had a small part in 
helping our Department of State in the exchange of 
people between the USSR and the USA, and I have been 
called upon on several occasions to arrange for the hos- 
pitable reception of Soviet citizens in Detroit. I have 
responded with the full knowledge that this was in 
keeping with the policy of our national administration. 

As a part of this program, I have made two extensive 
visits to the Soviet Union with groups from the electric 
power industry, and each time we were courteously re- 
ceived. We found that the engineers and managers of 
the Soviet electric power projects were very helpful, 
answering our questions fully. And we gave them in- 
formation about our industry as well, so that the ex- 
change might be mutual. We were taken into areas of 
the country where our own diplomats had not been 
permitted to travel—and I think we had this freedom be- 
cause we came as private citizens and had shown a will- 
ingness to meet them on a common basis. 

When we returned to Moscow after our tour last sum- 
mer, which had taken us far into Siberia and shown us 
many outstanding achievements, I was invited to the 
Kremlin where I had separate visits with Deputy Minis- 
ters Anastas Mikoyan and Frol Kozlov, who expressed 
their appreciation for the hospitality that I, among 
many others, had shown them on their visits to the 
United States and Detroit. And it was clear that their 
visits had had an important bearing upon the plans that 
had just been announced for an exchange of visits be- 
tween President Eisenhower and Chairman Khrushchev. 


Conversations in Moscow 
I said to Minister Kozlov, ‘‘We are both engineers and 
we know something about the tremendous forces of 
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energy that can be used today for constructive or de- 
structive purposes.” 

And he replied, ‘‘Yes, I know, and we must do some- 
thing about it. We must find the way to keep these 
great forces from being used for destruction. There is so 
much that can be accomplished if we will only build and 
produce in peace.” 

We discussed rather seriously how we might go about 
building an electric power plant combining the best of 
American and Soviet engineering, and to locate this in 
an underdeveloped country, greatly in need of electric 
energy, such as India. 

I am sure that there was sincerity in what we had to 
say on the matters we discussed, and that they realize too ‘ 
the importance of peace to the great work needed in their 
own country to improve housing, roads, and many other 
things. Both Ministers Mikoyan and Kozlov said they 
hoped that those of us who had gained a first-hand under- 
standing of the Soviet Union would continue to take part 
in the building of better relations between our nations. 

Since that time, a group of electric power people from 
the Soviet Union has returned our visit. They saw much 
of the electric power industry in the United States and 
spent several fruitful days with us in Detroit. And a 
few weeks ago a group of Russian nuclear scientists, 
headed by Professor Vasily Emelyanov, Director of the 
Main Administration for the Peaceful Uses of Atomic 
Energy in the USSR, visited our country at the invitation 
of the United States Atomic Energy Commission. Ac- 
companied by the Honorable John A. McCone, Chair- 
man of the U. S. Atomic Energy Commission, their tour 
included the Enrico Fermi Atomic Power Plant being 
built near Detroit. I believe that such visits will con- 
tribute importantly to the mutual understanding of 
scientific and technical problems. 

While Chairman Khrushchev was in the United States, 
I met him briefly in Washington and had some discussion 
with him regarding the exchange of which I had been a 
part. He, too, expressed the feeling that this should 
continue and invited me to make a third visit. 


Two-Way Communication 

I hope that I have expressed to you some of the reasons 
why I feel that it is most important for engineers to par- 
ticipate in the many opportunities that we have today for 
international co-operation in the endeavor to help the 
lesser-developed nations and to improve the two-way 
communication with nations, regardless of ideological 
differences. Acting on the technical level, as private 
citizens, engineers can do much to acquaint great num- F 
bers of the men and women of other nations with our 
genuine desire and willingness to engage in mutual 
endeavors that are peaceful and constructive. Many 
misgivings about our nation can be so corrected. 

It is my deep conviction that, as more individuals - 
around the world join us in better understanding and the 
accomplishment of useful projects, the undercurrent of 
peaceful motives in the people themselves will be felt by 
the governments, and an evolution toward better official 
relationships will begin to take place. It is with this 
trust in the ability of the people of the world to see the 
need for co-operation in applying the great technology 
and energy and material resources of the present day to 
urgent needs that I look toward the future with great 
hope and with the prayer that I may continue in a small 
way to do my part with you as fellow engineers, to 
make a better life for people in many lands. 
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A standardized design for a large 
chemical plant—one size pump 
meeting requirements for 80 per cent of all 
the plant's centrifugal pumps 


Fig. 1 The new standard pump, 
shown mounted directly in a pipi 
run without a concrete foundation. 
The pump case is designed to 
withstand piping stresses. 


Since the centrifugal pump is one of the 
widely used items of equipment in the chemical industry, 
considerable incentive exists for standardizing this 
equipment and, in fact, an industry-wide standardization 
program is in progress. In considering the adoption of a 
standard pump for our plant, we made a plant-wide study 
covering 650 centrifugal-pump installa- 
tions to determine the range of head and capacity require- 
ments, and to obtain cost data to serve as the basis for 
selecting the optimum standard design. 

To establish the range of head and capacity required, 
the design points for ail existing pumps were plotted on 
one head-capacity chart for comparison. héaele of the 
distribution of these points led to the conclusion that the 
standard pump shaels be capable of developing a shut-off 
head of at least 200 ft and a differential head of 120 ft ata 
capacity of 250 gpm. A pump mecting these require- 
ments would handle approximately 80 per cent of the 
centrifugal-pump applications in our plant. In order to 
have a compact _— practical for lower-capacity appli- 
cations, it was decided that performance beyond these 
limits should be handled by a larger pump. 


Economic Requirements 

The basic economic consideration was the lowest over- 
all cost for the life of the pump. We were secking a unit 
which would provide an economic balance between the 


Contributed by the Petroleum Division and presented at the An- 
nual Meeting, Atlantic City, N. J., November 29-December 4, 1959, 
of Tae American Society oF Mecuanicat Encineers. ASME Paper 
No. 59—A-162. 
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PUMP STANDARDIZATION 
...4 USERS CONCEPT 


first cost of purchase and installation and the continuing 
cost of operation and maintenance. 

Comparison of continuing costs with capital cost 
Peers 5 that, on the average, during the life of the pum 
the sum of the continuing costs (maintenance, power, oil, 
etc.) would exceed the capital cost by several hundred per 
cent. This indicated that the standard design should 
emphasize reduction of the continuing costs. This does 
not mean that capital costs were to be disregarded, but 
rather that maintenance cost-reduction features would be 
favored where compromises would be required. 

Further analysis showed that maintenance costs were 
among the most important factors contributing to the 
continuing costs. It was apparent that maintenance- 
cost reduction should be one of the primary objectives. 
Further study led us to conclude that (@) the standard 
pump should be ee so that it could be quickly re- 
moved from service for shop repairs; that (6) the pump 
should be simple to dismantle and reassemble in the shop; 
and that (¢) the pump should be designed to use a mini- 
mum number of component parts. 

Because of the relatively small size of our pumps and 
the unfavorable conditions in the field, it is our practice 
to make repairs in the shop; hence the installation and 
removal steps are an integral part of the maintenance 
procedure. Ease of dismantling under shop conditions 
and the reduction in the number of parts are features 
which would be expected to reduce cost of repair parts 
and further reduce maintenance labor costs. 

All features of the standard pump were expected to be 
consistent with the basic requirements of dimensional 
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Fig. 2 The standard pump in a congested area, showing the 
plug-type electric power and grounding connections for 
quick removal. Driving motors are integral with the pumps. 


PUMP STANDARDIZATION 
...4 USERS CONCEPT 


interchangeability, reliability, and moderate first cost. 

Evaluation of the over-all economics and performance 
requirements resulted in establishing the following cri- 
teria: 


1 The pump should be capable of providing sufficient 
capacity to meet the performance requirements for at 
least 80 per cent of the centrifugal pumps in the plant. 

2 It must feature maximum dimensional interchange- 
ability both in mounting dimensions and pump parts. 

3 It must be simple to remove and install. 

4 It should use a minimum number of parts. 

5 It must be simple to dismantle and repair under 
shop conditions. 

6 The installed cost should be as low as possible, con- 
sistent with maintenance requirements and reliability. 


The implications of these requirements were discussed 
in detail with the engineers from United Centrifugal 
Pumps. It was the consensus that existing conventional 
pump designs did not meet these requirements, and it was 
agreed that a new pump would be dovelennd as the joint 
effort of United Centrifugal Pumps and Shell Chemical 
Corporation. 


The New Pump 

The pump which evolved is shown in Fig. 1. Basi- 
cally, it is a vertical centrifugal pump with an integral 
electric drive. The pump case is designed to withstand 
piping stresses so that the pump may be installed without 
a base-plate or concrete foundation. 

Fig. 2 shows another of the standard pumps installed 
in a a rocess area. Here again, the pump is 
supported by the piping and no foundation is used. 
Since the drivers are integral with the pumps, we have 
equipped all of the standard units with a ping-type elec- 
tric power and grounding connection to facilitate quick 
removal. A safety interlock is provided to turn off the 
power in case the plug is removed when the circuit is 
‘hot.’’ All motors use 3-phase electric power and are 
connected in the shop so as to have a standard phase ro- 
tation. All outlets are corrected to this phasing as they 
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are installed, so that replacement pumps will always ro- 
tate in proper direction without the need for field checks. 

The plug-type connection, the vertical design, and the 
heavy duty case are all features incorporated to meet the 
requirement for quick removal and installation. 

The seven major parts of the pump are shown in the 
sectional drawing, Fig. 3. These are the case, the cover, 
the impeller, the shaft, the mechanical seal, the sleeve, 
and the orifice. A common shaft is used for both pum 
and motor. The shaft is protected from the pam flui 
by the impeller, the impeller nut, and the sleeve. This 
protection permits interchangeability of drivers between 
alloy and carbon-steel pumps. 

Because of the aatal ahve. these drivers are not 
interchangeable with standard vertical motors; how- 
ever, the cost is comparable to that of horizontal motors 
of the same classification. Since the pump was designed 
for use under shop repair pgs the advantages of 
close-coupled design could be realized without increas- 
ing maintenance costs due to limited accessibility. 

The close-coupled design results in reducing the num- 
ber of parts and improves ease of dismantling by elimi- 
nating the pump bearing, the bearing bracket, the lubri- 
cator, the shaft coupling, and the coupling guard, all of 
which are found on the conventional horizontal chemical 
plant pump. In addition, the integral design results in a 
more rigid shaft than would be possible See a coupled 
shaft design of the same diameter. This permits the use 
of a smaller mechanical seal. 

Since alloy construction is sometimes required for 
aK. in chemical plant service, this pump was designed 

or ease of casting so that it could be economically built 
in any castablealloy. The shaft is fully protected by the 
wetted parts so that special motors with alloy shafts will 
not be required for alloy pumps. 


Performance 

The pump uses a plug-type discharge orifice to modify 
the performance of the basic unit. The orifice serves to 
eliminate the need for providing oversize drivers for 
lower-capacity applications and to modify the head- 
capacity relationship at lower flow rates. Its effect is 
illustrated by the curves in Fig. 4. The upper curve 
represents the maximum available head. For full protec- 
tion to the end of the curve, a 25-hp driver would be re- 
quired. A 1-in. diam orifice limits the power require- 
ments to 20 hp, and a */,-in. diam orifice will limit the 
power requirement to 15 hp. 

For smaller impeller diameters the power require- 
ments can be limited to 3 hp. As with other centrifu- 
gal pumps, the efficiency drops off at lower flow rates. 
Low-rate efficiencies can be improved through the selec- 
tion of appropriate impeller patterns. Since our electric 
power costs are relatively low (0.7¢/kwhr) we have been 
able economically to standardize upon one impeller pat- 
tern to minimize the number of different spare parts. 

The effect of impeller diam and orifice bore upon head 
and capacity performance is shown in Fig. 5. The 

ump is not limited to the curves shown. Intermediate 
impeller diameters or orifice bores may be used. Any 

rformance point within the maximum capabilities can 
2 approached by trimming the impeller, by reducing 
the orifice diameter, or by a combination of both meth- 
ods. The particular combination selected depends on 
whether the objective is (4) to limit maximum power 
requirement, (4) to obtain a particular slope of head- 
capacity curve, or (c) to obtain maximum efficiency. 
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Table 1 Plant Service Tests for Standardized Pumps 
Service Duty Temperature 


intermediate process, fluid Continuous 
containing resin particles 
Cooling water circulation 
Liquid petroleum gas with 
abrasive particles 
Crude aicchol transfer 
Acetone column bottoms 
Cooling water circulation 
Liquid petroleum gas 
Cooling water circulation 
Lower layer from resin 
phase separator 
Epichlorohydrin loading 
Ally! chloride loading 


Continuous 
Continuous 


Intermittent 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 


Intermittent 
Intermittent 


The smaller orifices provide “‘steeper’’ head capacity 
curves which may be desirable for certain applications. 
Efficiency is higher if a larger orifice bore is used. 

The actual pump will provide a maximum differential 
head of 206 ée at 125 gpm. Maximum capacity is 7. 
proximately 390 gpm at 135 ft differential head. NPS 
requirements vary from 4 ft at 50 gpm to 19 ft at 390 gpm. 
On this basis, the pump meets the original requirement to 
cover approximately 80 per cent of our applications. 


Initial Tests 

The prototype was performance tested at the factory 
during the latter part of 1957, and was installed in the 
plant for service tests in January, 1958. Ten additional 
pumps were installed during the following eight months. 

or test purposes, a cross section of plant services was 
selected as shown in Table 1. 

Early experience in process services showed that the 
motor was vulnerable to damage from vapors and liquids 
which leaked past the pump seal. Before design changes 
were made, a series of lower-bearing failures was expe- 
rienced, and in three instances the insulation on the motor 
windings failed due to chemical attack. The following 
design changes appear to have eliminated premature 
motor failures: 


1 Ventilation ports were provided in the upper part 
of the pump case and in the lower part of the motor 
housing to permit vapors to escape. The case had been 
enclosed, in the original design, to confine fluid leakage 
to the drainage ports. However, experience indicated 
that adequate ventilation of the upper pump case was of 
primary importance. 

2 Teflon sealed bearings were installed in the motor. 

3 A drainage port from the back of the stationary 
seal face was provided as an outlet for fluids leaking past 
the seal faces. 


——-— the new design has only recently emerged 


from the development stage, some indications as to the 
effect of the design on plant pump costs have resulted 
from our experience in the field. omnadians of the in- 
stalled costs for the eleven test units with similar costs 
for conventional medium duty horizontal centrifugal 
pumps in these services shows that installed costs fin 
cluding the price of the pump) were reduced 20 per cent 
to 35 per cent below that of conventional pumps of cast- 
steel construction. These savings are due largely to the 
elimination of concrete foundations and the elimination 
of the shaft coupling with its alignment problems. 

In the congested process areas of existing plants the 
compact design permits the standard pump to be installed 
without undue extension of piping or blocking of accessi- 
bility to existing equipment. In new construction we 
believe that further savings especially in piping costs 
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could be made by judicious mounting of pumps on major 
equipment or on — as is done with motor valves. 
The pump has shown no tendency to require undue 
maintenance. During the six months’ period since 
January 1, 1959, there was only one failure experienced 
out of 16 pumps in operation. This was a mechanical- 
seal failure due to the ce of abrasive particles. 
The pump was reinstalled with a set of tungsten car- 
bide faces and it has been since operating satisfactorily. 
Labor requirements to remove and reinstall the new 
pump are about 25 per cent of that required for our hori- ~ 
zontal units. Because they can be quickly removed and 
installed, we have purchased several complete standard 
umps to be kept in stock for use as replacements. We 
Peliewe that this will reduce the amount of emergen 
repair work tly required on critical units. Al- 
though a service time of only one year has been available 
to establish comparative maintenance costs, experience 
to date shows the maintenance cost to be 15 to 25 per 
cent less than that for comparable horizontal pumps. 


Fig. 3 Major parts of the standardized pump. All similar 
parts are dimensionally interchangeable between pumps. 
The shaft is protected from process fluids, permitting inter- 
changeability of driving motors. 


ALL CURVES ARE FOR THE SAME IMPELLER 
WORSEPOWER 13 FOR SPECIFIC GRAVITY 1.0 


DIFFERENTIAL HEAD-FEET 


CaPaciTY - 6.P.m. 


Fig. 4 A plug-type discharge orifice modifies the perform- 
ance of the basic unit, providing overload protection. These 
curves are all for the same impeller. Horsepower is for a 
specific gravity of 1.0. 


DIFFERENTIAL WEAD-FEET 


Capacity - 6.P.m. 


Fig. 5 Showing the combined effect of varying orifice bore 
and impelier diameter 
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Fig. l(a) 
The nature of the 
controversy. 

The extreme flexure 
of the forward- 

facing dummy versus 
the upright 
position of the 
rearward dummy. 


The controversy over aircraft seating—forward versus rearward—continues. This paper 


By I. Irving Pinkel, Chief, Fluid Systems Division, Lewis Research Center, 


Tue forward versus rearward-seating contro- 
versy will be finally resolved only after carefully engi- 
neered seats of both types having equal weight have 
been evaluated under controlled conditions approxi- 
mating airplane crash decelerations. The relative 
excellence of the seats would be judged on two cardinal 
points: 

1 For seats of the same weight, which one can 
withstand the more severe airplane decelerations with- 
out collapse? 

2 For airplane decelerations that do not destroy 
the seat, which seat carries the passenger through the 
airplane crash deceleration with the least injury? 


In the absence of such data, the controversy continues. 
Proponents of rearward seating point to the smaller 
load per unit area imposed on the rearward-facing 
passenger who is supporting his deceleration force 
with the broad area of his back, Fig. 1(4). Also, rear- 
ward seating avoids the flexing of the torso over the 
seat belt with the attendant danger of head injuries 
present in forward seating. An excellent statement of 
the case presented by the proponents of rearward seating 
is given by Fryer.! 

Proponents of forward-facing seating hold that the 
forces on the seat floor attachments and seat legs are 
smaller if the decelerating passenger is held at his hips 
by a seat belt, Fig. 1(4), in a forward-facing seat than it 
would be in a rearward-facing seat. For the latter 
seat, the center of passenger support is about 1 ft above 
the seat-belt attachment point. The rearward seat, 
therefore, has higher bending moments in the legs and 
floor attachments. 


1 “Aircraft Passenger-Seat Design and Crash Survival,’’ by Squadron 
Leader D. I. Fryer, Institute of Aviation Medicine, Royal Air Force, 
Farnborough, England, August, 1958. 

Contributed by the Aviation Division and presented at the Aviation 
Conference, Los Angeles, Calif., March 9-12, 1959, of Taz American 
Society or Mecuanicat Enornegrs. Condensed from ASME Paper 
No. 59—Av-28. 
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Engineering Analysis 

While the final answer requires a test of the actual 
seats, engineering analysis can show some of the inherent 
advantages one seat type may have over the other. 

The method employed for the computation of seat 
tolerance to airplane deceleration is an extension of the 
method given by Pinkel and Rosenberg.” 

The deceleration of the airplane ae. to which the 
seat is attached, has one or two brief periods in a crash 
during which the deceleration reaches values high 
enough to endanger the seat. A time history of these 
peak deceleration periods shows that they are composed 
of a primary deceleration pulse on which one or more 
secondary pulses of shorter duration are superimposed 
(Fig. 2). 

A review of crash-deceleration records taken during 
the NASA crash research program shows that the 
frequency (f.) for the primary deceleration pulse usually 
ranges from 0.7 to 6.0 cycles per second (cps), corre- 
sponding to a duration ranging from 0.7 to 0.08 sec. 
Secondary pulses of sufficient time duration to stress the 
airplane seat last for about 0.04 sec. This duration 
corresponds to a sine wave frequency of 12.5 cps. 

While there is no necessary relationship existing 
between the relative magnitude of the primary and 
secondary pulses, a review of the crash-deceleration 
records shows that the secondary pulse usually accounts 
for 40 per cent of the total magnitude of the peak air- 
plane deceleration A,,. 

The seat constitutes a flexible link between the pas- 
senger and the airplane floor. The deceleration force on 
the passenger is applied by the seat. This force at any 
instant is equal to the product of mass of the passenger 
and his deceleration. Seat collapse is threatened when 
the passenger deceleration —_ 

In this comparative study it is assumed that the same 
seat material and design ingenuity are available to the 
designers of the forward and rearward-facing seat. 


~ 21. Irving Pinkel and Edmund G. Rosenberg, “Seat Design for Crash 
Worthiness,’’ NACA Rep. 1332, 1957. 
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Fig. 1(b) 

This test was made 
during the NASA 
crash-research 
program. Apparent 
safety of the 
rearward-facing 
dummy may 

be illusory. 


presents a method for determining when to trade the benefits of one seat type for another. 


National Aeronautics and Space Administration, Cleveland, Ohio. 


The seats to be compared are to have the same weight. 
The often-repeated assertion of the proponents of rear- 
ward seating that a modest increase in weight would 
make the rearward-facing seat as strong as forward- 
facing seats is unacceptable in this comparison. The 
same weight increase applied to the 
seat would increase its strength as well. 


The Basic System 

Basically, an airplane seat is a vertical cantilever 
beam, fixed at its lower end, which supports a pas- 
senger somewhere along its length. For a 6-ft, 200-lb 
passenger, the point of support is taken as 1 ft above the 
floor for a forward-facing seat and 2 ft for a rearward. 

Three forward-facing seats, having a design strength 
F, of 2000, 4000, and 6000 Ib, were chosen for this study. 
With a 200-lb passenger, these seats are said to have a 
strength of 10, 20, and 30 g, respectively. Because Fy 
is the steady force applied at the point of passenger 
support required to stress the seat to the elastic limit, 
rather than to the collapse point, this definition of 
seat strength is at variance with common usage. 

Since he passenger-restraining force in the rearward- 
facing seat is applied at twice the distance from the 
floor, the rearward-facing seats having the same weight 
as these forward-facing seats have a design strength, 
F,, of 1000, 2000, and 3000 Ib. In terms of the accelera- 
tion of gravity, these rearward seats would be 5, 10, 
and 15-g seats, respectively. 

In the computations* which produced the data in 
Table 1 and Fig. 3, it was assumed that the response of 
the passenger-seat system to the secondary deceleration 

ulse can be added to its response to the primary pulse. 
t was assumed further that the secondary pulse is so 
timed with respect to the primary pulse that the pas- 
— deceleration in response to both pulses attains 
peak values at the same moment. 
3 Copies of the complete paper, No. 59—Av-28, can be obtained from 


the ASME Order Department, 29 West 39 Street, New York 18, N. Y., 
at 80¢ per copy (40¢ to ASME members). 
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The data of Figs. 3(@), (6), and (¢) show that the 
difference in tolerance between the forward-facing and 
corresponding rearward-facing seat of the same weight 
is less for airplane deceleration frequencies of about 
6 cps than for lower frequencies. This is particularly 
true for the 10-g forward-facing seat preg its corre- 
sponding 5-g rearward-facing seat. - 

Data obtained during the NASA crash research pro- 
gram show that airplane-crash deceleration pulses in the 
range from 2 to 4 cps are quite likely for transport 
airplanes. For this reason the relative tolerance of the 
forward and rearward-facing seat must be judged in 
favor of forward facing by a wide margin for all three 
seat pairs. 

Evidence of this margin in favor of forward seatin 
was obtained in one of the NASA crash studies in whic 
two ancient 6-g double seats, with dummies, were 
carried through a 10-g 0.32-sec crash pulse. One of the 
double seats faced rearward, the other forward. The 
rearward seats collapsed completely, while the “‘passen- 
gers"’ in forward seats were still in place. 


Passenger Injury 

Since the principal concern is for the welfare of the 
passenger, it is required to examine the matter of pas- 
senger injury in seats that do not fail. A proper study 
of this matter would provide a basis for determining 
when it is profitable to trade a margin of seat tolerance to 
airplane deceleration for better passenger protection in 


Table 1 


Seat 
Natural defor- 
n fre-. Design mation 
strength quency, flexure, energy, 
Seat Aa, E, 
type 
Forward 
Rearward 
Forward 
Rearward 
Forward 
Rearward 


Fa, 
2000 
1000 
4000 
2000 
6000 
3000 
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Fig. 2 Crash deceleration pulse. The idealized form, bottom, 
From NASA studies. 


and the actual deceleration record, top. 


the seat. While useful data have been obtained on 
human tolerance to deceleration alone, notably by Col. 
{ P. Stapp, the paucity of tolerance data, when body 

lows to the seat or passenger flexure over the seat 
belt are also involved, makes such a determination dif- 
ficult. This section of the paper is devoted therefore 
to a review of a suggested method for determining under 
what conditions seat tolerance to airplane deceleration 
might be sacrificed for better passenger protection in the 
seat. Any method devised at this time is, at best, only a 
crude criterion for making such a determination. 

As a first step in establishing the proposed method, 
assume that it is possible to predict the most probable 
relation between airplane deceleration pulse duration r 
and pulse amplitude A,. A review of deceleration pulse 
data obtained in the NASA crash research program indi- 
cates that this relation has the form shown in Fig. 4. 
The larger the peak airplane deceleration, the shorter 
the duration of the pulse. 

The data of Figs. 3(a), (6), and (c) provide the combi- 
nations of deceleration pulse magnitude and duration 
that produce seat collapse. The points at which seat 
collapse would occur are indicated on the curve of Fig. 4 
for the three forward and rearward seats. 

As a second step in the proposed method, assume that 
injury data are available on human subjects or suitable 
substitutes that permit a plot of passenger injury as a 
function of airplane-deceleration pulse duration and 
magnitude. Pulse duration and magnitude are to be 
related in the manner shown in Fig. 4. 

It is suggested that the plot may have the form shown 
in Fig. 5. The curve for rearward facing is based in 
part on known human tolerance. The curves for for- 
ward seating are only the author's impression of what 
they might be for the majority of airline passengers. 
Delethalized seat-back structure is assumed. 

The curves of Fig. 5 imply a considerable margin of 
protection from injury for the rearward-facing seat 
over the forward-facing seat. Assuming this margin to 
be a fact, one = ap these curves in the following way to 
judge when the injury protection of rearward-facing 
seats may outweigh the greater crash deceleration tol- 
erance of the forward-facing seat of the same weight. 
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Fig. 3 Three different seats, and the de- 
celeration they can sustain 


In applying this method, two crash conditons are 
recognized: High likelihood of fire or ditching emer- 
gency following crash, and crash on land with aircraft 
which have a low probability of catching fire. 


Down to Cases 

For the first case where fire or ditching emergency 
follows crash, those who suffer disabling injuries in the 
crash deceleration have a much reduced chance of escape 
and are apt to be lost. According to the hypothetical 
curves of Fig. 5, this condition occurs at a crash decelera- 
tion amplitude and duration of 17 g and 0.26 sec, respec- 
tively, for the forward-facing seat with a clear swing for 
the torso. Reference to Fig. 4 shows that this injury 
level occurs after a 32-lb (10-g) forward-facing seat 
would have failed. Setting such a seat rearward would 
produce no useful gain. 

However, if a 41-lb (20-g) seat were used in the 
— its rearward facing (10-g) configuration would 
hold the passenger without severe injury. But it 
would be stressed to the limit. The advantage of 
rearward facing would have some meaning in this 
instance. This advantage is obtained at a large sacrifice 
in seat tolerance to deceleration, since the forward 
facing 41-lb seat would hold to 35 g with a deceleration 
pulse duration of 0.13 sec, Fig. 4. 

In aircraft employing high-density forward seating, 
head strikes on adjacent seat backs become more likely. 
The hypothetical injury curves, Fig. 5, show ae 
injury at a crash pulse deceleration amplitude an 
duration of 10 g and 0.36 sec. This deceleration pulse is 
within the capability of the 32-lb (5-g) rearward-facing 
seat, Fig.4. Rearward facing would have some meaning 
in this instance, also. The 32-lb forward-facing seat 
would hold to 16 g as compared with 13 g for this rear- 
ward seat. In view of the high probability that crash- 
deceleration pulses may lie between 13 and 16 g, this 
cost in seat tolerance is significant. 

For the second case where no post-crash emergency 
exists, one must allow that a passenger who is held in 
we by his seat generally fares better than one who 

reaks free. According to the chart of Fig. 4, the zone 
of most probable deceleration-pulse magnitude lies 
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between 8 and 25 g. A rearward-facing seat weighing 
48 lb would serve this range with very little margin to 
spare. A forward-facing seat of 41 lb would serve 
quite well with a considerable safety factor. If a 
seat weight of 48 lb is considered excessive for airline 
transports, then no rearward-facing seat would serve 
for the entire range of probable crash-deceleration pulses. 

The high probability of severe or fatal head injuries 
with high-density forward-facing seats may require a 
trade of seat tolerance for added injury protection afforded 
by rearward seating even in the case of no post-crash 
emergency. The hypothetical injury curve of Fig. 5 
shows a near-fatal or fatal head strike would occur in a 
deceleration pulse of 16 g lasting for 0.25 sec. Such 
injuries are as serious as those which occur if the seat 
breaks. If the airplane is to use a 41-lb seat, Fig. 4 
shows how its rearward-facing configuration would serve. 


Tighten Your Seat Belt 

As a concession to simplicity, complicating factors 
have been avoided in this discussion. Chief among the 
neglected factors is the matter of slack when the forward- 
facing passenger wears his seat belt loosely. Flexure of 
the passenger over his seat belt constitutes slack that is 
always present in forward-facing seats. This slack can 
reduce markedly the deceleration-pulse seat tolerance. 

Slack appears in the rearward-facing seat because 
pu generally sit with their lower back about 
4 in. from the seat back. Also, the rearward-facing 
passenger is supported away from the substantial 
structure of the seat back by a layer of padding. The 
rearward passenger's motion in a crash in compressing 
this padding constitutes slack. In this sense, comfort 
features of the seat are often in conflict with crashworthi- 
ness. In the matter of slack, the forward-facing seat, 
with its higher natural frequency of oscillation, is more 
vulnerable to depreciation of crash-pulse tolerance 
than the more limber rearward-facing seat. It is difficult 
to assess the margin of advantage the rearward-facing 
seat enjoys in this respect without actual trial with the 
seats as they would be used on the airplane. 

Rearward-facing seats expose the passenger to the 
shower of loose objects in the airplane that fly to 
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Fig. 5 Hypothetical injury curve. Three 
cases: Rearward facing, forward facing with 
space between seats for clear swing of the 
torso over the seat belt, and forward facing 
with head strike on the adjacent seat. 


the front of the airplane when a crash occurs. If hard 
objects break free, then the chance for passenger injury 
is very real. Fig. 6 shows an escape hatch that broke 
free flying into ‘the face of the rearward-facing passenger. 

The best passenger position in anticipation of a crash 
or ditching would be with chest against thighs in the 
forward-facing seat. For rearward seated poscapee 
the best position in anticipation of the crash would be 
upright, with firm seat contact along the entire back. 

Proposals have been made to support passengers 
upright in forward-facing seats and thereby avoid 
flexure over the seat belt in a crash. These proposals 
include the use of chest and shoulder straps and a variety 
of devices for supporting the upper torso from the back of 
the seat ahead. Any measure that supports the upper 
torso upright by forces exerted on the passenger's seat or 
adjacent seats converts the design strength and natural 
frequency of oscillation of the forward seat to shat of 
the rearward seat. The two seats would now have the 
same crash-deceleration tolerance. 


Fig.6 Interior of a crashing airplane showing an escape hatch striking 
a rearward-facing passenger. in a well-managed airplane, the num- 
ber of such missiles would be small. 
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handling loads in high temperatures, and in liquids or ‘abnor- 
mal atmospheres. Examples are tongs, gra S, and rotators. 
~In-general, the manipulator meets the dema .for innovation 


Its Design and Application 


A rack-and-pinion 
motorized tong. Motorized 
shoes are required to 
move in or out, or at 
angles, to grab and 

pick up the load. 


Automatic sheet-coil manipulator. 
The load will be a 15 to 40-ton coil of 
steel sheet, of varying inside 
and outside diameter. The operation 
to pick up or set down must be automatic — and safe. 
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4 neers develop special des to do i¢ jobs such as: Han- 
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Rotator for paper rolls. Rotating or upending 
is always a problem, not always as simple 
as shown here. There will be varying centers 
of gravity, and problems of positioning 
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Motorized sheet lifter. Packaged loads or 
unit loads call for flexible manipulators, 
often requiring motorized operations. 


ae y J. C. Somers, Mem. ASME, Presid 
ident, J. C. Somers & 
Associates, Industrial Engineers, Long Isl 
a and City, N.Y. 
q 4 
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Motive-power developments in the past 
ear have been characterized by a trend toward higher 
ocomotive horsepower. The railroads of the United 
States have been improving their services by speeding up 
freight movements. This has been reflected in their 
urchases of new locomotives. During the year ending 

te 30, 1959, orders were placed for more than 200 
2400-hp units. 

The distribution of motive-power types in the United 
States as of July 1, 1959, is shown in Table 1. The 
number of diesel units owned or leased increased by 442 
units in the past year, while the number of steam loco- 
motives decreased by 735 units. 


Locomotive Development Activities 

It was announced that the active work of the Loco- 
motive Development Committee of The Bituminous Coal 
Research Institute would be discontinued, though the 
Committee would continue to function in an advisory 
capacity. The coal-burning gas-turbine installation is 
being moved to Morgantown, W. Va., where it will 
be used to establish feasibility of the coal-burning gas 
turbine for stationary power plants [2].' 

The Association of American Railroads report of 
research activities for 1958 covers a wide range of subjects 
of interest to the railroads, and the Research Center at 
Chicago functioned in 1958 for the first time under the 
newly created Research Department. 

The British Railways modernization program con- 
tinues, with increases announced in the power ratings 
of some locomotives being built on repeat orders. The 

lan is now estimated to cost approximately $5 billion 

3]. The status of the program may be summarized as 
follows [4]: 
~=t Numbers in brackets designate References at end of “eo 

Report of Committee RR-6 Survey: Chairman, D. R. Meier; Mem- 
bers, R. M. Coultas, H.G. McClean, A. G. Dean. 

Contributed by the Railroad Division and presented at the Annual 
Meeting, Atlantic City, N. J., November 29-December 4, 1959, of Tue 
American Society or Mecnanicat Enoinegrs. Paper No. 59—A-264. 

Nore: The survey covers the period September 1, 1958, to September 
1, 1959. 
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Number of Locomotives on Order or In Service 


Main-line locomotives—800-hp to 3000-hp 586 
Switching locomotives—diesel-electric, 350-hp 1229 
Switching locomotives—diesel hydraulic or diesel-mechanical, 

150 to 500-hp 354 
Multiple-unit vehicles 3551 


In Russia, in addition to developments mentioned 
elsewhere in this report, a 3000-hp locomotive with 
hydraulic transmission is being completed. It will be 

wered by four 750-hp engines. Also, said to be in the 
esign — is a 3500-hp locomotive powered by two 
high-speed engines and using fully sprung motors for 
speeds up to 100 mph [5]. 

Another Russian development [24] is an opposed- 
piston engine of increased rating. It was reported last 
year [9] that the Russian TE-3 locomotive used a 10- 
cyl opposed-piston engine of the same bore and stroke 
as the Fairbanks-Morse engine. The new engine has 
12 cyl instead of 10, and uses turbosupercharging fol- 
lowed by cooling before the air enters the cylinders. 
The — fuel consumption at full load is stated to be 
0.36 lb bhp-hr. 

A combination of European builders is producing an 
order of 50 6000-hp electric locomotives for the Trans- 
Siberian Railways in Russia. The same builders also 
have an order for 25 such locomotives for the Chinese 
Republic [6]. 


Diesel Locomotives 

In the United States, General Motors introduced 
domestic 6-axle locomotives of 2400 hp, Fig. 1, item 1, 
Table 2 [7, 8]. A number of design changes were made 
on the 567 engine to obtain an increase in output from 
1750 to 2400 hp. The positive-displacement blower 
which has always been used with this engine has been 


Table 1 Locomotives of Class 1 Railroads of U. S. [1] 


Gas- 
Diesel Steam Electric turbine Total 


Units owned or leased 28032 
Units stored-serviceable 231 344 
Units awaiting repairs 1318 449 86 


1002 550 33 
49 0 
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Fig. 1 GM-built 2400-hp locomotive 
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unit for Costa Rica 
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Fig.2 2400-hp Aico locomotive for Santa Fe 
his: Fig.3 800-hp lightweight 
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replaced with an exhaust-gas-drive supercharger together 
with intercoolers. An over-running ieok device is 
arranged so that the blower is positively driven at lower 
speeds and horsepowers. Design changes were also 
made on the crankcase, pistons, bearings, cylinder 
heads, injectors, and so forth. 

Three American builders are now offering 2400-hp, 
6-axle freight locomotives. Alco introduced such a 
locomotive in 1955 [9] and Fairbanks-Morse in 1953. 
A recent development in styling in these large locomo- 
tives is the low-height hood Ser improved visibility, 
introduced on Alco locomotives for use on the Santa Fe 
Railway, Fig. 2. 

A turbocharged 2000-hp general-purpose locomotive 
has also been introduced by General Motors. Design 
improvements have also taken place on the normally 
aspirated series which comprise the 1800 and 1325-hp 
locomotives. 

A General Motors 800-hp locomotive designed for 
export is light in weight—107,000 lb—and designed to 
operate on track gages ranging from 3 ft 0 in. to 5 ft 
6 in. Two body-mounted traction motors are mounted 
longitudinally, each driving both axles of a truck 
through cardan shafts and gearboxes, Fig. 3, item 2, 
Table 2. 

General Electric has delivered to Costa Rica an order 
for 600-hp locomotives, Fig. 4, item 3, Table 2. This 
locomotive represents an addition to the builder's 
standard export line. 

An order of 115 1800-hp locomotives is being built for 
the South African Railways by General Electric, Fig. 5, 
item 4, Table 2. These 1800-hp locomotives were de- 


signed with a 1-C-C-1 wheel arrangement in order to 
mect the driving-axle weight limitation. 

Turning abroad, varied and significant development is 
under way as the railroads of many nations continue their 
dieselization. The 1425-hp locomotive, Fig. 6, item 5 
of Table 2, is a German locomotive built for service in 
Ghana. The same builder, Henschel, has delivered a 
substantial order to Austria, Fig. 7, item 6, Table 2. 

In Australia, Clyde Industries has built a 3-axle, 
diesel-hydraulic switcher locomotive, Fig. 8, item 7, 
Table 2 [10]. 

MAK of Kiel, Germany, has built a 1200-hp switcher 
for the German Federal Railways, Fig. 9, item 8, Table 


a 

Alsthom of France has built two 6-axle, 1400-hp, 
diesel-electric freight or passenger locomotives for the 
Colombian National Railways, Fig. 10, item 9, Table 2. 


Ten English Electric-built freight or passenger loco- 
motives have been designed for the British Railways’ 
Southern Region, Fig. 11. Of particular interest in the 
details enumerated in item 10, Table 2, is the 9-cyl, 
— 1100-hp engine applied to this unit 
11}. 


A number of British manufacturers have collaborated 
to build a prototype locomotive for the export trade, 
Fig. 12, (12). This C-C unit has an axle load of 26,400 
Ib and has been designed to be available in various gages, 
ranging from 1 meter to § ft 6 in., item 11, Table 2. 

One hundred and forty seven 2300-hp 1C-Cl diesel 
passenger or freight locomotives are being built in the 
shops of the British Railways, Fig. 13, item 2, Table 2 
[13]. The twin-bank engines for the first ten locomo- 
tives will be supplied by Sulzer Brothers, Winterthur, 
Switzerland. Engines for the remainder of the order 
will be built under license by Vickers-Armstrong (Engi- 
neers) Ltd. [25]. 

Fiat of Italy has built a 1320-hp diesel-electric loco- 
motive, one of 56 units ordered for the the Italian State 
Railways, Fig. 14, item 13 of Table 2. It was designed 
for secondary services on nonelectrified lines [14]. 

The replacement of steam motive power by diesel and 
electric Ciamitiees has continued at a rapid pace in 
Russia [5]; 1056 locomotives of both types were built 
in 1958. Of particular interest is the TE-10 diesel-electric 


Table 2 Diesel Locomotives 


Item No. 1 3 


Builder—mechanical EMD GE 
Builder—electrical EMD GE 
Owner ATSF, UP, CBQ Costa Rica 
Service Switching 
Wheel arrangement c-C B-B 
Engine data: 
Engines per cab 1 
Hp rating per engine 640 
Number of cylinders 12 
Bore and stroke, in. 53/4 X 8 
Engine speed, rpm 1300 
Cycles 
Supercharging 
Manufacturer 
Weight on drivers, Ib 
Total locomotive weight, Ib 130,000 
Fuel capacity, U. S. gal. 400 
Driving wheel diam, in. 36 


Yes 
Caterpillar 
000 


5 6 7 
Henschel-Werke Henschel-Werke Maybach and Clyde 
EMD EMD 
Ghana 
Freight 
c-C 


Commonwealth Rwys. 
Shunting 
0-6-0 


Austria 
Mixed traffic 


1 

1425 

12 

8'/2 X 10 
835 


1 

625 

6 

7.3 X 7.875 
1500 


Electric Hydraulic 


Type of transmission Electric Elec-Mech. Electric 
Track gage, in. 56'/s 36-66 42 56'/2 56!/s 
Maximum speed, mph 65-90 45 59 55 62 45 
Figure number 1 3 4 5 7 8 


EMD—Electro-Motive Division of General UP—Union Pacific R. R. 
CBQ—Chicago, Burlington and Quincy R. R. 


Motors Corp. 
ATSF—The Atchison, Topeka and Santa Fe SAR—South African Railways 
R.R. C-B—Cooper-Bessemer Corp. 


Electric 
42 


GE—General Electric Company 
G.P.—General Purpose 
P—Passenger service 
F—Freight service 
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GE 
GE 
SAR 
P,F 
1C-Cl 
1 1 
: 1800 1425 
12 12 
a 9X 10% 81/2 X 10 
1000 835 i 
i 4 2 2 4 a 
Yes Yes Yes Yes 
C-B EMD EMD Maybach 
168,000 182,980 158,750 118,800 
213,000 182,980 158,750 118, 800 
Fa 1150 962 528 430 
36 41 37 
: 


Fig.6 Henschel built locomotive for Ghana 


Diesel-electric locomotive for Austria 


Fig.9 1200-hp hydraulic-drive unit for Germany 
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Fig.5 GE 1800-hp locomotive for South Africa 
- 
( Fig.8 Three-axle switcher tor Commonwealth Railways 
\ 
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locomotive, Fig. 15, item 14, Table 2. This 3000-hp 
unit is powered by the 12-cyl, two-stroke, opposed-piston 
engine already described. 


Locomotive With Free-Piston Engine 


Renault has undertaken the construction of a 2400-hp 
“‘turbo-diesel’’ locomotive, mentioned in last year’s 
report, Table 3. There are two power plants, each 
consisting of a gas generator and turbine, symmetrically 
located about the center of the locomotive, Fig. 16. 
The gas generators are of the SIGMA free-piston type. 
The turbines, furnished by Rateau, are mounted in the 
cab and drive through reduction gears to a mechanical 
unit which provides means for reversing and for a change 
of speed. The two mechanical units, though independ- 
ent, are housed together. Each unit output drives the 
three axles of one truck through gears and cardan shafts. 

There is a 270-hp auxiliary diesel engine which pro- 
vides power for accessories. 

Maximum tractive effort is approximately 53,000 lb 
corresponding to 21 per cent adhesion. 


Electric Locomotives 

Metropolitan-Vickers is building 135 electric loco- 
motives for the South African Railways which operate 
on 3000 volts d-c and are rated 1840-hp continuous at 
26.5 mph, item 1, Table 4. 

A 2500-hp electric locomotive for service on the 
Southern Region of the British Railways operates on a 
line having a nominal voltage of 675 volts d-c, Fig. 17, 
item 4, Table 4. A motor-generator set is used to 


provide for bucking or boosting line voltage to control 
speed [15]. 

Henschel announced the first of a series of 4-axle elec- 
tric locomotives for the Central Railways of Brazil 
which have 1l-hr rating of 3200-hp at 37-mph, Fig. 18, 
item 3, Table 4. Tractive effort is transmittted through 
a center pivot which projects into the truck bolster to the 
level of the center of the axle. This construction is said 
to alleviate weight shift on the truck. 

A group of French locomotive builders has under 
construction 50 ignitron-rectifier-type locomotives for 
the Russian Railways [6]. Ten units geared for heavy 
freight traffic will have regenerative braking, 30 addi- 
tional units will have freight gearing, and 10 units will 
have passenger gearing—the latter two types without 
regenerative braking, Fig. 19, item 4, Table 4. 

The Bern-Lotschberg-Simplon Railway of Switzerland 
has been using a type AC 4/4 straight-electric locomotive 
of 4000-hp on four axles since 1944. In order to handle 
heavier freight traffic, the Railway, in conjunction with 
the Swiss Locomotive & Machine Works and Brown 
Boveri, recently evolved a modernized multiple-unit 
version of the type AC 4/4 locomotive which rates 
7800 rail hp [16] for one hour [5], Fig. 20, item 5, Table 


Passenger and Freight Cars . 
The continuing de-emphasis of passenger traffic in th 
United States was accompanied by relatively little de- 

velopment of passenger equipment in this country. 

Rapid-transit equipment has been more active with 
cars ordered by the Chicago Transit Authority and New 
York City Transit Authority with designs similar to 
previous purchases. The City of Philadelphia ordered 
270 cars for the Market-Frankford Subway Elevated 
Lines from The Budd Company for delivery beginning in 
1960. These are the first rapid-transit cars of stainless 
steel to be ordered in reasonable quantity. It is too early 
to report in detail on these cars. Briefly, two general 
arrangements will be provided, one permitting single- 
caf operation, and the other, use in pairs of A and B units. 
The cars will weigh 53,600 to 56,000 lb, depending on the 
precise arrangement, Fig. 21. 


item No. 8 
Builder—mechanical MAK 
Builder—electrical 
Owner 
Service 
Wheel arrangement 
Engine data: 
Engines per cab 
Hp rating per engine 
Number of cylinders 
Bore and stroke, in. 
Engine speed, rpm 
Cycles 
Supercharging 
Manufacturer 
Weight on drivers, Ib 
Total locomotive weight, 
Ib 
Fuel capacity, U. S. gal 
Driving wheel diam, in. 
Type of transmission Hydraulic 
Track gage, in. 561/2 
Maximum speed, mph _ 60 
Figure number 9 


BTH—British Thomson-Houston Co., Ltd. 
Maybach—Maybach-Motorenbau GMBH, Ger- 
many 


German Rwys. 
Switching 
B-B 
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Alsthom 
Alsthom 
Colombia 


Table 2. Diesel Locomotives (Continued) 


10 ll 
English Elec. British Rwys. 
English Elec. Clayton Equip. Co. 
British Rwys. BTH 
Mixed Traffic G.P. 

-B c-C 


1 

1100 

12 

83/, 11!/2 
800 

4 


1 
1100 
9 


1600 
2 


Yes Yes 
Napier Deltic Lister-Blackstone 


163,000 


SACM-MGO—Societe Alsacienne, France 
MAK—Maschinenbau Kiel Aktiengeselischaft, 
Germany 


British Rwys. 
Crompton-Parkinson 
British Rwys. 


12 13 4 

Fiat Kharkov 
Various Kharkov 
Italian State Russian Rwys. 
Mixed traffic = 


1 

3000 

12 

X 10 
850 

2 


Yes 
Kharkov 


304,000 
2000 
4l'/: 

El 

60 

15 


G.P.—General Purpose 
P—Passenger Service 
F—Freight Service 
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1C-Cl 
1 1 : 
2300 1320 3 
12 12 4 
x 7.56 11 x 14 9 x 10%/s 
4 4 a 
Yes Yes 
000 161,000 255,000 141,000 304,000 
000 163,000 161,000 309, 000 141,000 
660 600 1000 520 
43 361/s 45 41 
tric Electric Electric Electric Electric 
561/s 561/s 561/s 
? 75 55 90 62 os 
12 13 14 


1400-hp diesel-electric for Colombia 


Fig.11 British Railways 1100-hp diesel-electric 


Fig. 13 2300-hp locomotive 
built by British Railways 


Fig. 15 Section view of Russian 3000-hp unit 


Fig.14 Fiat-built unit for Italian State Railways 


Fig.16 Section view of Renault 
free-piston unit 
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French Dome Railcar. Tailored for the French tourist 
trade, an 88-passenger, self-powered dome railcar is one of 
10 that will go into service on the French Riviera and in 
the Alps, and is the first dome car in France, Fig.22. The 
car, built by Renault at Choisy-le-Roi, is topped by a 
transparent glass and plastic dome. An 800-hp diesel 
engine lies beneath a soundproof floor in the center 
section of the car which is 91 ft long over buffers, 13 ft 
10 in. high over the domes, and weighs 128,000 1b. Elec- 
tric transmission is provided with traction motors on one 
truck only. It is designed for 100-metric-tons end load. 
It is not intended for operation with trailer. 

Freight-Car Accessories. Developments in freight-car ac- 
cessories have continued at a favorable pace with par- 
ticular emphasis on special-purpose cars and accessories. 


Item No. 1 
Builder—mechanical 


Table3 Free-Piston Engine 
motive 


Builder—electrical 


Owner 
Service 
Wheel arrangement 
Power supply 
Power conversion 
Current collector 
Driving wheels: 
Number 
Diameter, in. 
Weight, Ib. 
Total 
On drivers 
Per driving axle 
Dimensions, ft-in. 
Length, over-all 
Width, over-all 
Height, panto. down 
Rigid wheel base 
Total wheel base 
Traction motors 
Number 
Mounting 
Drive method 
Gear ratio 
Tractive force, Ib 
One-hour rating 
Per cent adhesion 
Continuous rating 
Per cent adhesion 
Rail horsepower 
One-hour rating 
Continuous rating 
Speed, mph 
One-hour rating 
Continuous rating 
Maximum 
Regeneration Yes 
Multiple-unit operation Yes 
Track gage, in. 42 
Figure number N.A. 


Builder— SAR 


mechanical Renault, 
Loire 
Foundry 
SNCFe@ 
Passenger 
c-c 


Owner 
Service 
Wheel arrangement 
Gas-generator data: 
Number per cab 
HP rating per gen- 
erator 
Number of cylin- 
ders 
Motor-cylinder 
bore, in. 
Compressor-cylin- 
der bore, in. 
Stroke, in. 
Manufacturer 
Gas-turbine data: 
Maximum speed, 
rpm 
Reduction-gear 
ratio 
Manufacturer 
Weight on drivers, 
Ib 


Panto. 


12.3 
35.6 
19.7 
SIGMA? 


12,280 Gear 


6.14 


Rateau 32,000 

250,000 = 000 

Total locomotive 14° 

weight, Ib 

Driving wheel diam., 
in. 

Type of transmission 

Track gage, in. 

Maximum speed, 
mph 

Figure number 


250,000 


2100 


41.3 1840 


Mechanical 
561/2 24.5 
26.5 
80 
16 

* Société Nationale Chemin de 
Fer. 

> Société Industrielle Générale 
de Mécanique Appliquée. patie 

Peacock, Ltd. 


M-V E Co., Ltd.—Metropolitan-Vickers Electric 


Co., Ltd. 
SAR—South African Railways 
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M-V-B, P, Ltd. 
M-V E Co., Ltd. 


Mixed traffic 
B-B 
3000 voit d-c 


Axle hung 


Bern-L-S—Bern-Lotschberg-Simpion Railway 
P, Ltd.—Metropolitan-Vickers-Beyer, 


Container systems for transportation by rail, highway, 
and sea have been especially active during the past year. 

Republic Steel’s Berger Division has developed a 
three-section corrugated steel cover to give all-weather 

rotection to freight carried on gondola cars, Fig. 23 
17]. The covers fit any standard-width gondola, in 

lengths from 40 to 52 ft. The center section is equipped 
with a ta at either end to overlap the adjoining pieces 
and provide a tight seal. They are secured by special 
heavy-duty load binders. 

Strain-Steel Corporation has developed an all-steel 
‘Anchor Liner’’ and nailable doorpost for application 
to boxcars. The corrugated liner panels can be applied 
with various heights welded into a single aap Fittings 
- provided for attaching strap anchors for securing the 
lading. 

The steel — strengthen the doorway areca 
against lift-truck damage and permit repeated nailing of 
grain doors. 

The Standard Railway Equipment Manufacturing 
Company has developed a container-transfer device for 
use where high-cost equipment is not warranted [18]. 
A portable mechanism permits lateral transfer of a con- 
tainer from a flatcar to a flat-bed trailer or loading dock. 
It consists of an inflatable-air-bag arrangement in com- 
bination with rollers. The roll unit is inserted in the 
fork-lift provisions of the container. 


Table 4 Electric Locomotives 

2 3 a 5 
British Rwys Henschel Alsthom and Swiss Loco. 

SFAC Wks 
S-S Alsthom and Brown Boveri 
SW 

Russian Rwys’ Bern-L-S 
Freight Mixed traffic 
c-C B-B-B-B 
25,000 volt a-c 15,000 volt a-c 
Ignitron rect. Straight series 
Panto. 


Eng. Elec. 


Brazil Central 
Freight 
B-B 


British Rwys 
Mixed traffic 
B-B 


675 volt d-c 
M-G booster 
Panto. 


3000 voit d-c 
Pa nto. 

8 

49 


220,000 
220,000 
55,000 


54-6 

116 

37-9 

4 

Axle hung 


Spring gear 
1/4.41 


8 

Axle hung 
Gear 
1/2.22 


63, 360 
20 


7850 


37 6.5 
77.5 
4Yes 
.Yes 
56.5 
20 


62. 

63 

18 
S-S—Siemens-Schuckert 
N.A.—not available 
SFAC—Societe des Forges et Ateliers du Creu- 

sot, France 
SW—Materiel Electrique, France 
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Fig. 19 French-built 6000-hp unit for Russia 


Fig. 20 Swiss-built 8800-hp two-unit locomotive 


Fig. 21 Plan of equipment for Philadelphia 
Rapid Transit 
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When air is applied, the container is lifted free of its 
locking device and may be rolled to the other vehicle. 
Rolling may be accomplished by use of a hand winch or 
auxiliary hydraulic equipment. 

The C & O Railroad has developed a new device to 
increase the energy-absorbing capacity of freight-car 
draft gear [19]. The rear draft stops are permitted to 
move with relation to the standard center-sill but con- 
nected to each other by means of a compression-resisting 
tube which is permitted to slide with relation to the 
car underframe. In this way the buffing shock is ab- 
sorbed by both draft gears rather than the one at the 
end where the shock is applied. 

A. special chain-cushioning and de- 
vice has been developed for test by the Elgin, Joilet & 
Eastern and The Brandon Equipment Company [20]. 
This has been applied to two boxcars and two flatcars 
especially to restrain tin plate either in sheet or coil form. 

urnbuckles working through springs clamp this 
loading to a frame. This frame is then cushioned in a 
longitudinal direction against members which are 
fastened to the car. Tests show a considerable reduction 
in damage during transit. 

Freight Cars and Containers. The Union Tank Car Com- 
pany has leased to the Pennzoil Division of South Penn 
Oil Company four large tank cars, each of 22,000-gal 
capacity [21]. Reportedly the largest leased tankers 
ever built, they are 67 ft 8 in. long, 14 ft 5°/s in. high 
and 9 ft 6 */, in. wide. Each weighs 91,900 lb, has a 
load limit of 159,000 Ib, and can carry four different 
products in as many compartments. Each of these 
“‘jumbo”’ cars thus does the work of three cars of normal 

n the category of special-purpose freight cars, General 
American Transportation Corporation has exhibited a 
new covered-hopper car called the ‘‘dry-flo,’’ designed to 
handie dry products, Fig. 24 [22]. This car, available 
in 2450 or 3500-cu-ft capacity, will handle products not 
capable of fluidization and provides 10 circular roof 
hatches for loading. It is unloaded by either vacuum 
or pressure pneumatic systems, gravity feed, or any 
mechanical-conveying system. 

Trailer Train has ordered 400 new cars from Pullman 
Company and 400 similar cars from ACF. These cars 
are 85-ft flatcars designed to hold two 40-ft trailers each 
in trailer-on-flatcar service. 

The Missouri Pacific Railroad has developed a refriger- 
ated container for rail or highway transportation. This 
container is mechanically cooled by propane-driven 
refrigerating units with 6 in. of insulation provided all 
around. The cooling capacity permits holding at —10 F 
with +100 F ambient or 50 F inside with 0 antbient. 

The Southern Railway has ordered 1205 100-ton 
capacity, roller-bearing gondola and covered-hopper 
cars with aluminum bodies [23]. Pullman is building 
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750 gondolas, each having an inside width of 11 fet, 
inside height of 11 ft, and inside length of 50 ft which 
can carry 103 tons of coal. Magor Car Corporation will 
build 455 composite aluminum-steel covered-hopper cars 
for bulk commodities. Three sizes are being built due 
to weight differences in commodities to be carried— 
200 of 2600 cu ft, 215 of 3818 cu ft, and 75 of 4605 cu ft. 
All of the cars are scheduled to be delivered by the end 
of 1959. A comparison of initial costs and weights with 
conventional 70-ton hopper car is as follows: : 


103-ton 70-ton 
aluminum- steel hopper 
steel gondola car 

Cost $20,000 $12,500 
Load tons 103 74 
Tare tons 22) /s 31 
Gross tons 1251/3 105 
Tare weight, per cent 8 29.5 


Three of the new 103-ton cars will handle 13 tons more 
revenue freight than four of the conventional 70-ton 
steel cars, with 43-tons decrease in gross train tons. 

Pullman-Trailmobile has developed a container system 
for the Matson Navigation Company, designed for com- 
bined sea and rail transportation. It is in use for trans- 
porting canned pineapp e from Hawaii to Chicago. The 
container is 24 ft long, 8 ft wide, and 8'/sfthigh. Each 
container locks at each of the four corners by pin-through 
lugs to the supporting base. For railroad operation, 
a hydraulically cushioned base is provided, handling 
two containers on a flatcar. 

The Canadian National Railways, together with the 
Canadian Car Company, have for some years been de- 
veloping the large-size automobile-transporter car, Fig. 
25. the order of 125 cars announced by the CNR last 
September, 50 will be 75 ft long and 16'/; ft high, and 
will handle eight American-size cars or 10 European 
cars; 75 cars will be a smaller version, handling six 
large or cight small autos. Autos are carried on two 
decks, loading and unloading under their own power. 
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Fig. French-built dome railcar 


Fig. 23 Gondola car with corrugated covers 
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Fig.25 Canadian automobile transporter car a 
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By C. A. Litzler, Mem. ASME; President, The C. A. Litzler Company, Inc., Cleveland, Ohio 


Wire, glass fiber, and new textile fibers show promise as reinforcing cords for tires. 
This report is a briefing on current tire developments in Europe as well as America. 


Coreterery new cord materials are being 
developed to increase the dependability of tire cord and 
cord fabric for the greater tire mileage, increased tire 
safety, and tire performance demanded 


by increased road speeds. In the past 20 years, there 
have been 11 varying types of fiber introduced for tire 
use, and eight of these have been introduced in the past 
10 years. 

There has also been a rapid forward stride in the over- 
all tenacity of textile fibers produced for tire use, increas- 
ing in 18 years from 3.6 grams per denier to 7.5 grams 
per denier. 

The growth pattern of tire cord up to 1958 shows a 
steady gain in noncellulosic cord fabrics and a partial 
reduction in conventional rayon fabrics. Rayon and 
nylon-cord developments are beyond the scope of this 

aper. Seven new fibers or reinforcing materials will be 
Scud in some detail and other s materials 
will be given briefer treatment. Tire-production in- 
novations other than cord will also be included. 


The Perlon Group 
Perlon fiber was developed originally about 20 years 
ago in Germany, and for some time it was thought to be 
suitable for tire-cord use. It is a caprolactam-based 
fioer and is generally known as Nylon 6. Although it is 
roduced in the U. S., it will be little used in tires until 
focal development has increased both its melting point 
and tenacity. Use has gradually diminished in Europe 
as more promising related materials made their ap- 
pearance. 
Its main physical deficiencies for tires arise in two cate- 
gories: (a) Its low heat stability and generally low 


Based on a aper contributed by the Rubber and Plastics Division and 
presented at the Semi-Annual Meeting, St. Louis, Mo., June 14-18, 1959, 
of Tue American Society or Mecnanicat ENGINEERS. 
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level of thermal constants; (6) its medium tenacity as 
compared to today’s accepted maximum. 
The melting points, the optimum fixation 
other thermal constants of Perlon are compar 
same general data for Nylon 66 in Fig. 1. 


int, and 
with the 


The Caproian Amides 

— is an American-improved Perlon-type ma- 
terial of the Nylon-6 group. The chemical fiber com- 
— known as epsilon polycaproamide have been 

eveloped for over 50 years. Recent chemical] innova- 

tions and developments have rendered this fiber accepta- 
ble for tire-cord use. It differs from Nylon 66 in 
lower melting point, somewhat better thermal shrink- 
age, and retained-tensile-strength — at elevated 
temperatures. Caprolan hs considerably improved 
physical constants, melting-point, and high-temperature 
properties over Perlon. 

In the disputable quality of fatigue value, HBT Cap- 
rolan! is rated by its producer at a relatively high level. 
Fatigue tests up to 3,600,000 cps have shown a 2.0 to 
2.5 times greater life than other fibers under Rotoflex 
test conditions. Under tension-vibration tests, Cap- 
rolan, running to failure, shows a 10 per cent improvement 
over the other fibers tested. The tensile-load-elongation 
characteristic is quite favorable to other fibers in both 
the greige cord and in the dipped and multiple-zone- 
stretch and treated conditions. 

The stress-strain curve for Caprolan cord of 840/2 de- 
nier in treated and untreated conditions shows that 
elongations at load levels of § and 10-lb stress are within 
the limits of cord requirements for most commonly used 
tire designs. The treated cords were penal. in a 
triple-zone 5-end Computreater laboratory unit, Fig. 2, 


1 HBT = high tenacity, bright, thermally stabilized—the particular 
grade of Caprolan used. 
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and test results were obtained by a conventional IP4 
Scott inclined-plane tester. 

The dipping solution was conventional resorcinal 
formaldehyde latex, RFL, in 12 per cent solids range. 
The dried-latex deposition on the cord was in the usual 
Ss of 5 to 6 per cent. The cord was given a 

eliminary water dip and then the RFL conventional 

ip. The treating conditions which are readily repro- 
ducible on existing dipping and treating lines are shown 
in Table 1. 

Dipping tensions of '/, lb per cord are commonly used 
for conventional rayon and nylon cords and well within 
the range of most modern dipping systems. The dryin 
tensions are in the approximate range of 1 lb per cord, 
which is also 

Stretch ranges in the order of 14 per cent indicate a 
produced iam y tension (at the stretching temperature of 
410 F) of approximately 7'/: to 8 lb per cord. This 
range requires 15,000-lb maximum-tension capacity in 
the heat-set unit. This tension capacity is also well 
within the range of existing modern treating systems. 

Normalizing or relaxation of the cord was accom- 
plished at 1*/; Ib per cord with a residual shrinkage in 
that zone of 2'/2 to 3'/2 per cent. Both the lower im- 
pressed tension and the resulting shrinkage in length 
are minimum requirements and readily obtainable in 
most commercial units. 

Treating of the fiber cords or fabrics is now being ac- 
complished on several existing multiple-zone fabric 
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treaters or calender-line equipment. In fact, several 
tire companies are presently using Caprolan cords in a 
limited measure on an equal specification basis with Ny- 
lon 66. 

The capacity of Caprolan to retain tenacity at elevated 
temperature is comparatively high. The heat-degrada- 
tion relationship at various temperatures is compared to 
the ‘‘retained original tenacity’’ in Fig. 3. Normal 
tire use does not ordinarily exceed 120-C internal carcass 
temperatures. 

From the viewpoint of ‘“‘zero-load temperatures,’ 
Caprolan has excellent qualities and performs well under 
other high-temperature conditions with increasing pre- 
loaded tension, Fig. 4. In untreated conditions, Cap- 
rolan begins to degrade at 230 C after the application of 
2300 grams loading on the basis of 840/2 cord. _ 

The general characteristics of Caprolan are given in 
Table 2. Although these do not generally relate to the 
characteristics usually considered for tire-cord uses, they 
help to complete the over-all picture of the material. 


The Polyester Group 
The polyester group, which has advanced experimen- 
tally for eae use, originated in England about 10 
ears ago. It is known locally as Dacron, abroad as 
erylene, Diolen, and Tetoron. The differently named 
materials are all basically polyethylene terephthalate 
and are the product of terephthallic acid, dimethyl ester, 
and glycol. 
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Fig. 2 
The Caprolan 
cord was 
processed ina 
triple-zone, 
5-end 
Computreater 
laboratory 
unit. Test 
results were 
obtained with 
conventional 
IP4 Scott 
inclined-plane 
tester. 
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Table 1 Typical Conditions for Caprolan-Cord 
Treatment, Denier 840/2 

Time, Temp, Tension, Stretch, 

per cent, 


Drying oven 
Hot stretch ove 14 
Normalizing os 
Cooling-winding 

Norss: Breaking strength, 29-30-lb range; latex Jip, 
standard resorcinal formaldehyde latex, 12 per cent solids: hot 
stretch, operated at constant stretch; normalize, operated 
at constant tension; treatment, Compu- 
treater lab unit 
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Fig. 4 


The polyester filaments have a uniformly round cross 
section and are basically soft and subtle and have a 
reasonably high gram-per-denier strength. They have 
excellent strain-load characteristics and excellent high- 
temperature stability. 

The Adhesion Problem. Aside from other technical 
considerations, the basic problem encountered in poly- 
ester rubber systems has been the adhesion of the cord to 
the elastomer. Many experimental tires have been built 
from polyester and quite successfully run. However, 
all of these test tires have been built from fabric which 
has been hot stretched and treated with xylolisocyanate 
adhesives. Some work has been done in Europe utiliz- 
ing tri-isocyanates and methyl-ethylketone-solvent ve- 
hicles. 

The use of solvent dips is not a practical solution to 
the polyester-adhesive problem as there are very few 
treating machines available now for solvent dips. The 
industry, almost universally, is now using aqueous solu- 
tions of RFL or pyridine adhesives. 

About one year ago, E. I. du Pont de Nemours & 
Company, Inc., announced the development of an 
nes adhesive for Dacron polyester fibers-and- 
rubber systems. It was introduced primarily for use in 
V-belt cords, hose, and possibly Dacron rubber-coated 
fabrics. High-level operation has been experienced in 
these systems. Although some experimental tires have 
been built, Hylene, as it is called, is not recommended. 
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Table 2 Average Physical Properties of Caprolan of 
High-Tenacity, Bright, Heat-Stabilized, 
840-Denier Type 
Tenacity, grams per denier 

Standard 


Standard loop 
Standard knot 


Specific gravity 

Moisture regain, per cent at standard conditions. 
Water absorbency, per cent at 95 per cent R. H... 
Melting range, deg C 


Other adhesive systems are being worked on elsewhere 
and they hold considerable promise to produce high- 
level polyester-rubber adhesive at high = and tem- 

rature levels. They are being my principally 
be tire-cord fabric-to-rubber adhesion. Laboratory and 
pilot-plant developments and test results of the polyester 
group of cord-fabric types are as yet not conclusive by 
any means, although the work of the past five years 
seems to hold much promise. Although the material is 
somewhat lower in tenacity than nylon and the new 
cellulosic fibers, it seems to combine the advantages of 
both and to eliminate disadvantages of other materials. 

In comparison to other fibers, the polyester group has 
equivalent or superior tensile-elongation characteristics. 
In tire-reinforcing use, the stability of the fiber at ele- 
vated temperatures is of primary importance. At 150C, 
the greatest degradation occurs during the first 168 hr. 
After that, the reduction of tenacity versus time dimin- 
ishes greatly. The cord strength at elevated tempera- 
tures is greatly in excess of any normally required. 

The treating ranges of polyester cords for tire use are 
well defined by a considerable amount of completed labo- 
ratory work, and stretch characteristics at 5 and 10-lb 
load levels are suitable for tire-cord use. 

The Thermal Constants of Polyesters. The start of plas- 
ticity of the filament, the softening point, and the zero- 
heat-stability range are important criteria for the judg- 
ment of the fiber suitability. Polyester, the Perlons, and 
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the nylons are briefly compared in Fig. 1. Significantly, 
tensile strength is relatively high and elongation is com- 
paratively low. These conditions, in addition to rela- 
tively high-temperature stability and high-fatigue level, 
are excellent for tire use. Several sources report that the 
polyesters have been fully approved and standardized 
upon by the USSR air force for all aeronautical-tire use. 

this is true, it lends credence to the greater use pre- 
dicted by many European tire and textile engineers and 
designers. 

The relationship of the tenacity of polyester yarn at 
elevated temperatures is shown in Fig. 5. At the 120-C 
tire-temperature level, tenacity is approximately 4.6 
_ per denier. Laboratory treating and testing were 

one on Computreater laboratory equipment. 


The Wire Tire 

The increasing success of the wire tire on the Continent 
has created major interest in the U. S. and elsewhere. 
Wire tires are principally used for trucks and buses and, 
in some cases, for off-the-road tires. Mileage life with 
relatively smooth road surfaces is very high, and phe- 
nomenal in some reported cases. 

The importance of this type of heavy-duty tire is dem- 
onstrated by the usage of high-carbon tire wire in the 
U. S. which is now at the 6,000,000-Ib-per-yr level and 
expected to reach 12,000,000 Ib per yr by 1972 or 1973. 
Nearly all major American producers are making wire 
tires, either under foreign technical-license agreements 
or by independent work of their own. Continuous 
development work on new designs, cord constructions, 
rubber compounds, and manufacturing techniques is 
under way. 

Conventional tire designs are used in some cases, but 
the characteristics of the material also allow, or rather 
require, a radically different tire construction known as 
the radial ply. The strain load of the wire cord also per- 
mits considerable ingenuity in tire design, which has 
produced a novel and unique European tire design that 
will be described more fully. 

The cord wire itself usually consists of seven 3-wire 
strands of which six are concentrically stranded around a 
middle triple-wire strand, although another commonly 

construction employs five strands of seven wires. 
Individual strands in the first construction are triple 
strands of 0.0058-in-diam individual wires. The cable 
lay is a nominal 0.340 in. All wires are usually brass- 
lated. The tensile strength of the individual wires is 
in the range of 400,000 psi. Cord diameters are about 
0.035 in. + 0.001 in. over the brass plating. 

Stress-strain curves of both types of cord are shown in 
Fig. 6. These indicate very high breaking strength and 
excellent pee pera characteristics. Fatigue ratings of 
these two cord constructions are very high, and tire life 
even under heavy service loads exceeds that of heavy- 
ply tires constructed of high-tenacity fiber cord. 

The wire carcass performs well under off-the-road 
service with adverse conditions. The low elasticity of 
wire strand is offset by its high tensile strength. Even 
in dual-tire application under some tire conditions, stone 
pickup and consequential bruise between adjacent side 
walls do not cause unduly short carcass life. 

Two basic t of conventional wire truck tires are 
being produced in the U.S. A conventional 4-ply wire- 
constructed tire for medium-sized trucks uses body plies of 
conventional bias angle and bead warp, and a conven- 
tional tire construction with a total build-up of only two 
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body plies, which is shown in Fig. 7. The tire performs 
a and runs cool under medium service conditions for 
norma! non off-the-road tires, such as bus and unpowered- 
trailer use. 

The construction of the one-ply radial-type tire, known 
as French type X construction, is shown in Fig. 8. The 
side wall proper consists of one single radial ply of wire- 
cord fabric extending from the bead-wrap area, around 
the side wall and crown and the under-tread portion of 
the tire cross section. The cross-over angle is 180 or 0 
deg depending upon the individual conception of tire 
design. In any event, the reinforcing cords run from 
bead to bead at an angle of 90 deg from the bead. 

Directly on the first radial ply a circumferential narrow 
extension ply is positioned on the tread centerline. This 
ply or extension band has a very low bias angle in rela- 
tion to the first-ply 90-deg bead angle. Additional and 
wider plies diminish in width, generally in relation to 
the tire and tread cross section. 

This construction provides a flexible side wall with low 
side-wall temperature build-up. The five additional 
under-tread breakers insure a very firm under-tread - 
port which provides exceptionally long tread life. c 
single-ply side wall provides easy riding qualities and 
good springing characteristics. 

The fourth type of wire-tire construction, still in the 
development state, is known in Italy as the belt-type or 
‘*Cinturata radial"’ tire, and combines the advantages of a 
fiber tire and the high strength of a wire-tread platform. 
These are combined with an outer replaceable tread by 
which bands having several different road-approaching 
surfaces can be substituted for different road surfaces or 
snow or ice service. The carcass plies are all in parallel 
and the textile cords are arranged radially from bead to 
bead as in the previous type of tire. In addition, there 
is some metallic ply <A the tread. These wires are 
arranged almost circumferentially in a precise geometric- 
band weaving or roving. One European | pene re- 
ports that this type of tire is increasingly used for replace- 
ment of conventional tires even for automotive use. 

European producers are using cord wire of many dif- 
ferent constructions, beginning with a total of 21 in- 
dividual wire filaments in seven 3-strands and extending 
to a maximum of 63 filaments stranded in 21 3-wire cords. 
Tensile strength of these wire cords extends from ap- 
proximately 180 lb to a maximum of 700 Ib depending 
upon the strand-up of the individual cord. Lower 
twists in the cable construction are being used in wire 
cord and various twist arrangements to produce different 
strain-eclongation characteristics, Fig. 9. 

Treatment of Wire-Tire Carcass Fabric. There is some 
difference of opinion as to the best method of carcass- 
wire treatment both as to the adhesion system and as 
to calendering methods. Most tire wire 1s brass, zinc, 
or galvanized-plated at the wire mill by continuous 
electrolytic methods when the wire is drawn down to 
about 0.032 in. diam. The filament gage is later re- 
duced to 0.0058 in. with sufficient plating retained to 
assure adhesion of the rubber. e zinc (or other) 
plating is retained in the final wire assembly. Spooled 
wire is shipped in dessicated packages. These spools are 
creeled ahead of the calender in a conventional air-con- 
ditioned creel under accurately tensioned condition. 
The wire is cold-rubber calendered and then further proc- 
essed in a more or less conventional manner. 

The other currently used calendering method is lami- 
nation, where previously calendered gum stock is simul- 
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taneously applied to both sides of wire cord which is 
handled in a weftless sheet. Each arrangement has prob- 
lems of its own and generally local ps. on affect the 
selection. 

In an effort to increase wire-to-rubber adhesion, some 
tire manufacturers are considering the use of the plated 
wire, continuous cleaning, degreasing, and cementing of 
the cord in fabric form. Two of these systems are now 
undergoing experimental work and evaluation. 


Glass-Fiber Tire Cord 

Glass-fiber tire cord has been a long-range goal of the 
producers since 1940, and in 1945 a small tire company 
and a glass-fiber company undertook a full-scale program 
to develop a glass-fiber tire. Passenger-car tires were 
built of mer cords using the filament construction and 
low rate of twist then deemed practical. The filament 
was finally woven into suitable familiar-type fabrics and 
subsequently treated. High rates of internal cord chaf- 
ing were suspected and the fabric and tire design sup- 

sedly took these into full consideration. The cord 

abric was woven and preadhesive treated with a solu- 
tion-nylon adhesive for adhesion of the resorcinal for- 
maldehyde latex, RFL. After the adhesive treatment, 
the cords were given a suitable RFL pretreatment for the 
rubber bonding. The fabric was then rubber calendered 
in the usual manner. 

Conventional tire construction was used with normal 
ply and bias angles and conventional rubber compounds, 
tread designs, bead wraps, and the like. Tires failed in 
less than 100 miles because of the partially expected fila- 
ment self-abrasion. 

Recent combination of silicone-rubber polymer with 
different tire-cord construction, different adhesive sys- 
tem, and special building and processing techniques in 
the U. S. has given temperature ratings 100 to 110 per 
cent higher than those of any conventional rubber tire 
yet produced. The new viewpoint considers glass as a 


80 /FEBRUARY 1960 


Fig. 7 Conventional tire 
construction with a total 
build-up of only two plies. 
The bias angles are in 
the conventional range 
with the two wire break- 
er plies setting at oppos- 
ing conventional bias an- 
gies. Bead construction 
and tie-in are nearly con- 
ventional. 


material of high tensile strength, low extensibility, and 
a short rupture cycle. Test tires patterned after wire- 
tire construction and not fibrous-tire construction have 
been built with better results, but cord breakage and 
tread separation at 1000 or 1100 miles were average be- 
cause of filament abrasion and adhesion difficulties. 

A special glass-fiber laboratory is being planned out- 
side the U. S., and a major effort is being applied to fila- 
ment finishes or lubricant to reduce abrasion and there- 
fore increase fatigue life. Although these developments 
are not on a scale approaching a major effort, the tech- 
nical problems appear to be reasonably near a practical 
solution. 


The Polyurethane Group 
The fiber industry has long suspected that the polyure- 
thane family would provide a monofilament of exce 
tionally good fatigue and tensile characteristics. 4 
European development over the past three or four years, 
lyurethane-rubber treads or Vulcollan or Adiprene 
ome shown tread life to a 50 per cent residual-tread 


depth at 28,000 miles of test-wheel operation. 

onal years ago an all-polyurethane tread and poly- 
urethane-fiber carcass developed by the European fiber 
industry in co-operation with its chemical industry was 
reported to have a tire-life expectancy of 75,000 miles or 


more. Verification of these test mileages is ng Pa in 
future announcements. European production figures on 
polyurethane fibers in heavy-denier constructions give 
credence to the reports and indicate the probable future 
importance of this fiber. 


Future Fiber Possibilities 

Several other relatively little-known fibers being pro- 
duced here and abroad may have some qualifications for 
tire-cord use. Polypropylene is a newly produced 
American fiber which seems to show some promise. Its 
apparent deficiency in thermal properties can probably 
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Fig.8 French type X 
construction is of the 
one-ply radial type. 
The sidewall proper 
consists of a single 
radial ply of wire-cord 
fabric extending from 
the bead-wrap area, 
around the sidewall 
and crown and the 
under-tread portion of 
the tire cross section. 
The five additional 
under-tread breakers 
assure a very firm un- 
der-tread support 
which provides excep- 
tionally long tread 
life. 


be overcome. Its other known qualities point to some 
tire-use possibilities. Vinylidine-chloride monofila- 
ment which is now making its American debut is as yet 
being produced in deniers that are too fine for heavy- 
tire use, but the characteristics the material possesses 


indicate that it is worth some further experimental work. 
A Japanese material called Urylon is a chemical com- 
bination of urea and amide polymers and is currently in 


production. Development thus far has been 
or apparel textile purposes. In its present state, the 
material develops about 6 to 7-grams-per-denier tenacity, 
and has ultimate elongations of approximately 22 
cent. The stress-strain conditions at 5 and 10 Ib seem ad- 
equate. Moisture resistance is 0 deg under any and all 
moisture temperatures. Thermal stability, so far as 
known, is equal to conventional accepted cords. 
The adhesion system is still undeveloped. Cost would 
be reasonably good, especially when volume of the 
material builds up. 


Developments Other Than Fiber 

semirigid tire, recently 
announced, would obviate the use of inner tubes, inner 
lining, or any other air-retaining membrane within the 
tire. Blowouts from any cause and air losses of any 
type are completely phon: The tire is claimed to be 
completely roadworthy and safe even under conditions 
where any air-inflated tire would certainly fail, whether 
tubeless or dual-tube type. A similar development, ob- 
served over two years ago in Europe, differed principally 
in the carcass construction. The European experimental 
tire had a completely molded polyurethane carcass filled 
with a premolded inner ring (or rings) of cellular poly- 
urethane. Extreme road or service indestructibility and 
safety were indicated. 


Conclusions 
The situation in tire-cord developments at this time, 
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is as follows: (a) Cellulosic fibers, since their technical 
reincarnation, are providing a serious comeback for the 
all-important tire-cord market; (6) Nylon 66 materials 
undoubtedly will continue to advance technically and 
commercially in the premium or 1100/1200-level tires of 
passenger and other sizes; (¢) wire-reinforced tires most 
probably will double in production quantities in the next 
several years with emphasis on bus and city-truck uses on 
firm and relatively smooth pavement surfaces; (d) Cap- 
rolan-type fibers will increase in use in nearly direct pro- 
portion to the comparative cost of cellulosic and amide 
materials; (¢) the other newer and commercially un- 
tried materials mentioned will certainly make a strong 
future bid for the large-tire markets with the polyesters, 
which are the most advanced commercially or tech- 
nically, probably the first serious contenders. 


ments 


Technical data was received from the following sources: (@) On wire 
tires—Firestone Tire & Rubber Company, Akron, Ohio; Pirelli, S. p. A., 
Milano, Italy; (6) On glass tires—Mr. Ralph Reel, Dayton, Ohio; B. F. 
Goodrich Company, Akron, Ohio; (¢) On polyesters—Imperial Chemi- 
cals, Ltd., Harrogate, England; Teikuko Rayon Company, Osaka, 
Japan; E. I. du Pont de Nemours & Company, Inc., Wilmington, Del.; 
Continental Gummi-Werke, Hannover, West Germany; Armstron 
Rubber Company, West Haven, Conn.; (¢)OnCaprolan—Allied Chemi- 
cal & Dye Corporation, New York, N. Y.; Textiles Magazine, 
New York, N. Y. 
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Fig. 1 in the spherically keyed bearing, one of 
the most widely used types of journal bearing, 
angular alignment, is achieved by the sliding of 
the spherical keys in the spherical seat 


SECTION 
Fig. 2 


them in a manner that will reduce the angular misalignment 


Tue Economics involved requires bear- 
ings for electric-utility turbines and the larger-sized 
industrial units to be very conservative in design, and 
they normally lead relatively inconspicuous and trouble- 
free lives. Recent developments have permitted marked 
improvement in machine design through control of the 
occasional troubles that do arise. These are to some 
degree common to a large class of bearings. Some of the 
designs employed by the author’s company, and some of 
the more important and interesting reasons for using 
these designs will be reviewed. 


Journal Bearings 

The usual functions of journal bearings are almost 
invariably well served. Because of the use of appro- 

riate bearing-load limitations, turning-gear operation 
seater low speed) has been no problem in recent 
years even though turning-gear speeds have been reduced 
in some cases. The policy of purposely maintaining 
bearing loads at very conservative levels at all times for 
reliability reasons is felt to be basically sound although 
there are some obvious drawbacks. This conservatism 
made it possible, for example, for a 14-in-diam bearing to 
operate at 3600 rpm for over 1'/2 yr with a blockage in 
the oil-supply line sufficiently large to cause the supply- 
oil pressure to fall to — 9 psig. Test instrumentation 


Contributed by the Machine Design Division and presented at the 
Annual Meeting, Atlantic City, N. J., November 29-December 4, 1959, 
of Tue American Society or Mecuanicat Encingers. ASME Paper 
No. 59—A-127. 
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; in the flex-plate design of journal-bearing support, any angu- 
lar misalignment of the journal and bearing will cause a bending 
and/or twisting moment on the flexible support plates which deflects 


Fig. 3 in this muitiple-pad type of journal bear- 
ing, each pad is supported on a spherical button 
which enables it to completely align itself to the 
journal 


had made it apparent for some time that something was 
radically wrong in the oil-supply line, but bearing opera- 
tion still had sufficient margin to permit unrestricted 
operation until a scheduled inspection. Had the design 
been less conservative, a serious outage could have 
resulted. 

Angular alignment of the bearing to the journal is one 
of the most important aspects of bearing operation, and 
exerts such a strong influence that bearings may be typed 
according to this feature. One of the most widely used 
types of journal bearings is the spherically keyed bearing, 
Fig. 1, in which angular alignment is achieved by the 
sliding of the spherical keys in the spherical seat. Most 
of the bearings on a modern unit are of this general type. 
However, this bearing does not readily align itself to the 
shaft once it is carrying load, because of the relatively 
large friction forces at the keys. Consequently this type 
of bearing usually is not employed on the hot end of 
large machines where temperature-caused distortions 
would require frequent angular shifting of the bearing to 
maintain adequate alignment. As a result of a number 
of cases of cracked babbite (a fatigue problem) some 15 
years ago, resulting principally from these reasons, the 
flex-plate design of bearing support illustrated in Fig. 2 
was developed. The support is so designed that any 
angular misalignment of the journal and bearing will 
cause a bending and/or twisting moment on the flexible 
support plates which will deflect the plates in a manner 
to reduce the angular misalignment. This design has 
been quite successful. Very few cases of cracked babbitt 
have occurred on bearings supported in this manner. In 
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Fig. S One usual type of tilting-pad journal bear- 
ing permits the pads to rock on pins in order to 
achieve angular alignment 


most cases where cracking has occurred, abnormally 
large rotor vibrations had been endured for some time. 

One other alignment scheme appears attractive al- 
though it is not currently in ana ry use on electric- 
utility turbines. The bearing is of a multiple-pad type, 
each pad being supported on a spherical button, thereby 
enabling it to completely align itself to the journal, 
Fig. 3. This type of bearing has been used on ~ 
water-wheel generators with excellent results. The 
fact that the bearing is of the tilting-pad type implies 
other properties, aside from success ab support of the 
rotor, which can be extremely important. 

Aside from the primary properties of a journal bear- 
ing which enable it to support successfully the rotor, 
sometimes other properties are also exhibited. Certain 
of these properties are harmful, others beneficial. 

It has been known for some time, for example, that 
conventional oil-film journal bearings exert a very strong 
beneficial influence on the unbalance vibration of rotors, 
ear at critical gp Only recently, however, 

ave these properties been determined by experiment 
[1],? and put to practical use in rotor design. Their 
application has permitted a major increase in the ac- 
curacy of critical-speed calculations. In fact, certain by 
no means infrequent cases may be cited where actual 
critical speeds are 50 per cent or less of the critical speed 
calculated on the basis of conventional rigid-support 
assumptions. In all these cases, inclusion of bearing-oil- 
film properties in the calculation permits accurate predic- 
tion of the critical speeds. The results of typical cal- 

2 Numbers in brackets designate References at end of paper. 
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Fig. 4 Conventional 
journal bearings exert a , 
very Strong beneficial _ 
influence on the unbalance 
vibration of rotors, _ 
particularly at critical 
speeds 5 


By Paul C. Warner, Assoc. Mem. ASME 
Westinghouse Electric Corporation,’ Steam Division, Lester, Pa. 


Electric-utility turbines require the ultimate in 
bearing reliability. Current research ranges from 
oil-film damping to electrical pitting. Warning 
devices with hydraulic trips now guard the turbines. 


culations for various rotor sizes, using consistent desi 
rules, are given in Fig. 4. Note the size effect whenby 
large rotors are more affected than small ones. 

hile the effect of the bearing oil films on the value 
of the critical speed is important, undoubtedly the most 
important aspect of the bearing properties is the limita- 
tion of vibration at the critical speed to relatively low 
values, thereby permitting operation of machines, with 
commercial balance or worse, above, below, or on critical 
speeds. By way of comparison, a turbine blade with 
good damping will have a vibration magnification at 
resonance of roughly 100 times, whereas a rotor with 
normal bearing damping will exhibit a magnification at 
resonance of roughly 5 or less. It may be seen then that 
only oil-film damping makes possible the flexible rotor 
designs used in most modern equipment. 


Oil Whip 

In direct contrast to these beneficial properties of 
journal bearings, are the properties which lead to the 
self-excited vibration known as oil whip [2, 3]. While 
oil whip has been a problem for years with high-speed 
machinery employing lightly loaded conventional 
journal bearings, only recently have events indicated a 
need for greater care in that regard in the design of cen- 
tral-station turbines. This need has been brought about 
by the trend toward relatively lightweight high-pressure 
rotors with their big journals for torque reasons, and by 
the large partial-admission reactions which lead to wide 
variations in bearing load as operating conditions change. 

Oil whip is a vibration characterized by relative mo- 
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Fig.6 Thermocouples indicate the Fig. 7 
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ciency. With iow oi! flow at 6000 , 
rpm, the oil is heated 70 F before 
it ever reaches the thrust shoe 
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tio between the journal and bearing, the journal center 
moving in an area-inclosing path in the direction of 
ree rotation. Usually, though not always, the ro- 
tor is the major vibrating element. The frequency of 
vibration is invariably less than one-half journal-rota- 
tional frequency, and this is the basis of recognition of 
oil whip in the practical case. It is this frequency 
property which distinguishes oil whip from subharmonic 
resonance, another, more common, low-frequency vibra- 
tion for which the corrective measures afte in most Cases 
sy the opposite of those used with oil whip. 
hen oil whip is encountered, the usual corrective 
measures are to restore bearing clearance or oil viscosity 
to normal if either is out of line, to use a narrower bear- 
ing, or to groove the bearings, sometimes axially, but 
usually circumferentially. In severe cases, where these 
cures are marginal or inadequate, it is deemed advisable 
toemploy the tilting-pad type of journal bearing. Where- 
as bearings, whose oil-film boundaries are ey will 
support oil whip at some speed despite grooving, or other 
special contouring, the tilting-pad type of journal bear- 
ing will not support oil whip irrespective of the speed 
of rotation, or the system to which it is applied [2]. 
They may thus be correctly catagorized as a completely 
stable type and have been used for some years in difficult 
high-speed applications. They have an excellent record, 
their chief disadvantage being markedly higher cost. 
One usual design of tilting-pad bearing, Fig. 5, has the 
pads rocking on pins. If, instead of a pin, a button is 
used, then the antioil-whip properties are combined 
with an excellent alignment feature, Fig. 3. 


Thrust Bearings 

The level of reliability of the journal bearing has not 
been quite equaled by the thrust bearing. Further, the 
consequences of a thrust failure tend to be more serious 
than those of a journal-bearing failure. This has led 
to a development program to improve the reliability and 
capacity of thrust bearings, and to the use of instruments 
and devices to monitor and protect the thrust bearing 
and turbine from damage. It is felt that the low level 
of thrust failures in recent years is due, at least in part, 
to these efforts. 

To protect the thrust bearing as well as the turbine, 
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thermocouples in contact with the babbitt in the thrust 
shoes, and on occasion a thrust-measuring-and-recordin 
device are used. Recently the trend has been to ee | 
the thrust recorder as essentially an instrument which is 
used to verify the thrust levels in new designs. 

Quite good success has been had with thermocouples 
in the thrust-bearing shoes. In a number of instances, 
dangerous situations have been pointed up in time to 
permit correction before failure. The location of these 
thermocouples is such in certain cases that an estimate 
of the adequacy of the oil flow may be made as well as 
a very rough estimate of the load the bearing is carrying. 
A limit of 180-F babbitt temperature at the center of the 
shoe still appears to be reasonable for normal operation. 

To protect against the possibility that occasionally 
trouble might not be indicated soon enough to antici- 
pate complete failure of the bearing and allow the ma- 
chine to be shut down to prevent serious damage, a 
hydraulic thrust trip is now being applied to all electric- 
utility turbines. The device consists essentially of two 
nozzles at a specified distance from either side of a disk 
on the turbine shaft at, or near, the thrust bearing. These 
nozzles are supplied with oil through orifices from the 
high-pressure oil system, and have a pressure take-off 
on each side through a check valve to an alarm and 
a trip device. The alarm device is electrical while the 
trip device may be either electrical or hydraulic. These 
components are so designed that, as the disk approaches 
one of the nozzles due to wear or wiping of the thrust 
shoes, the nozzle-to-disk distance tends to become the 
limiting restriction in the oil line and takes an increasing 
portion of the available pressure drop, thereby increas- 
ing the pressure in the alarm-trip line. When this pressure 
reaches the alarm or trip setting, the appropriate action 
occurs. The thrust bearing will not be saved, but the 
generous margin between the trip setting and serious in- 
ternal contact will trip the machine in time to elimi- 
nate any major damage to the machine. The device is 
also designed to be readily tested during turbine opera- 
tion. 


Bearing Research 
In addition to the development of these protective 
devices, research and development have been carried out 
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Fig. @ The variation in oil-film 
thickness with speed and oil flow 


TRAILING EDGE MINIMUM OIL FILM THICKNESS-MILS. 


SPEED-RPM 


on thrust bearings themselves. In fact, much of the in- 
formation and data on the thermocouples used in thrust 
shoes is a direct product of these tests. Commercial 
designs of the 72-sq-in. bearing.size can be tested in the 
equipment over a speed range of 1800 to 6000 rpm, a 
load range of 0 to 2000 psi,.and oil flow ranging from 
0 to 80 gpm per bearing. The bearings are suitably 
instrumented with thermocouples and oil-film thickness 
gages, and are tested two at a time by loading against 
each other. 

The thermocouples on the leading edge of the bearing 
— an excellent indication of the adequacy of oil 

ow, while the rise in temperature across the shoe gives 
a rough indication of the load on the shoe. Some typical 
results, and one of the important lessons learned to date 
are shown in Fig. 6; that is, the extreme importance of 
sufficient oil flow for most conditions of operation. 
Note that, with the low oil flow at 6000 rpm, the oil is 
heated 70 F before it ever reaches the thrust shoe. 
This of course is due to theentry of hot oil from the 
discharge of the previous shoe without sufficient dilu- 
tion by cold supply oil. A number of cases of field 
trouble have been cleared up through the recognition of 
this simple basic principle. The results obtained so far 
are illustrated in Fig. 7, and the variation of the tem- 
rature rise across the shoe with speed and load is 
indicated. 

In order to obtain some data on maximum allowable 
size of dirt particles in lubricating systems, and an idea 
of the order of magnitude of collar and shoe distortions 
which are of practical importance, oil-film thicknesses 
were measured by an electrical method. Some typical 
results for the minimum film thickness on the trailing 
edge of two different shoes are given in Fig. 8. While 
the two shoes are at somewhat different levels, the 
trends are quite similar. From these data it is clear that 
normal] film thicknesses are considerably less than a mil, 
hence distortions or geometrical inaccuracies of roughly 
‘/, mil or less are quite important in their effect on shoe 
load-carrying —— This is further attested to by the 
fairly common field experience of finding the first signs 
of distress at, or near, the center of the shoe. This result 
has also occurred in the tests when the load and s 
were too great for the oil flow. An example of the first 
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Fig. 9 The first signs of bearing distress are commonly found at or 
near the center of the shoe. The biack deposit is burned oil. 


signs of distress is shown in Fig. 9. The black deposit 
is burned oil. 

While the characteristics of bearings under normal op- 
erating conditions are of great interest to the designer, 
operation under extreme conditions is also of — 
interest. In a series of ultimate-load tests, ected 
speeds and oil flows are maintained while Kad is in- 
creased until the bearing fails. These tests differ from 
field operation in the essentially steady application of 
load, the shorter time period, and in the employment of a 
10-micron filter in the test device. 

Failure loads which are in the neighborhood of 1000 
psi and up vary with speed and oil flow. More atten- 
tion to detailed bearing design should increase these 
attainable failure loads appreciably. 

Variables other than those normally associated with 
bearing operation occasionally enter into the deter- 
mination of bearing life and/or reliability. One well- 
known example is cleanliness of the lubricant system. 
Another is electtical pitting of bearings which was re- 
cently experienced with a dve-ou case in an industrial 
machine. The individual pits are small compared to the 
usual scratches, and there would seem to be room for 
some doubt as to the deleterious effects of such pitting, 
particularly with a bearing whose shoes are free to tilt 
and assume a new inclination should wear occur in one 
particular area. It can hardly be argued, however, that 
such pitting is beneficial; consequently, a grounding 
brush is supplied with each new machine which does 
not have water glands. 

In conclusion, careful bearing design will not only 
improve bearing reliability, but can markedly improve 
machine performance with respect to rotor vibrations. 
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The Next Decade 


Assistant Editor 


Tue number of managerial, professional, and technical 

ople—now the largest single group in the American 
abor force—may well double in number within the next 
decade. Not only do they far outnumber the hourly 
paid machine operators but they are also the fastest- 
growing group, aaa to an article by Peter F. 
Drucker, Next Decade in Management,’’ portions 
of which are reprinted by permission from the Decem- 
ber, 1959, issue of Dun’s Review and Modern Industry. 
Copyright, 1959, by Dun & Bradstreet Publications Cor- 
poration. 

“By the end of the 1960’s,’’ the author continues, 
‘they will account for the bulk of American business 
wage and salary bill. And by 1970, every other young 
man (and every third young woman) entering the labor 
force for the first time will ios been to college and will 
therefore expect to move into technical, professional, or 
managerial work.”’ 

One effect will be an increasing rigidity of the cost 
structure of business. People who do ‘‘knowledge 
work”’ enjoy, by and large, high stability of employ- 
ment. Their numbers do not fluctuate with production 
volume, except over fairly long time periods. Whereas 
“labor”’ is still considered by accountants and economists 
as a variable cost, it will become increasingly a fixed 
cost for the businessman. Indeed, this is how personnel 
costs actually behaved during the recent 1957-1958 re- 
cession. 

Managers will therefore have to learn new ways of 
cost accounting—cost accounting, for instance, in which 
time periods, rate of utilization of capacity, and product 
mix, rather than ‘“‘unit costs,’’ are the basis of costing 
and pricing. 

Better controls will also be needed over the size of 
technical, professional, and managerial staffs, and of their 
composition to avoid inflation of these staffs during good 
times which will remain as unsupportable overhead when 
business turns down. 

“Effective personnel management of the knowledge 
worker,’’ Professor Drucker states, ‘‘may require as much 
study as has been devoted in the past 25 years to the 
personnel management of the manual and clerical 
worker.”’ 

So far, it is known what he costs, but what he contrib- 
utes or should contribute cannot be measured. There 
is no gage of productivity for the research chemist, the 
wage and salary administrator, the quality-control man, 
the plant engineer, or division manager. Yet, clearly 
the productivity and results of every business and of the 
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entire economy increasingly depend upon the contribu- 
tions of these people. 

The increasing tempo of innovations will also have a 
major effect. 

Industrial research expenditures in this country now 
run around $5 billion a year—exclusive of defense- 
focused research. Thirty years ago, at the crest of the 
boom of the 1920's, the total industrial research budget 
of the country was well under $100 million. The real 
increase has occurred in the past five years—which means 
that the full impact of all this research is still ahead of us. 

Above all, managers will have to learn how to manage 
innovation. Where should innovation efforts be di- 
rected? How extensive and intensive should they be? 
What risks of innovation can a business afford to take? 
What are the risks it cannot afford to take, and which 
are the risks it must take, even though the odds against 
success may be astronomical? 

The article also contains some cogent analysis of the 
relation of the distribution and capital functions in rela- 
tion to the future of the economy. 


Automatic Inspection 


A PorTABLE electronic device to measure production- 
line standards and quality control, where the standard- 
deviation method of measurement is used, has been de- 
veloped by American Machine & Foundry Company. 
The AMF Standard Deviation Meter electronically 
counts, weighs, computes, and records the individual 
standard deviation of production-line items. It com- 
pares each product with its average standards and then 
computes the deviation from the standards. The com- 

lete measuring procedure is done in approximately one- 

undredth of the time required by manual methods. 

The first application will be for monitoring cigarette 
production. The machine will check the quality and 
weight standards of 2000 finished cigarettes in less than 
2 min compared to the 3 or 4 hr required to inspect that 
quantity by hand. 

It is anticipated that the new AMF machine will have 
——— in many mass-production industries where 
close quality control is required, such as automatic parts, 
screw machine, canning, and food processing. 

The output of the AMF machine can be presented on a 
meter scale, recorded on a chart, or printed in digital 
form on paper tape. The unit operates from standard 
electrical service and can be installed quickly by plant 
personnel at any location along a production line. 
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Numera-Trol 922, 
@ contouring machine 
designed for precision turning, 
boring, and grinding, is capable of 
being controlled—either electronically 
or manually—in increments of 25 millionths 


Precision Contouring 


Numera-Trot 922, a contouring machine, designed 

for precision turning, boring, and grinding, and capable 
of being controlled—cither electronically or manually— 
in increments of 25 millionths has been introduced by 
Ex-Cell-O Corporation, Detroit, Mich. 
_ The machine bed is heavier and more rigid than that 
in standard machine tools, while the slideways are hand 
scraped to surface-plate accuracy and incorporate pre- 
cision roller bearings, matched to a few millionths da 
inch to guarantee ease of movement and immediate, 
accurate response to directions from the tape control 
system. 

Although the cross slide weighs approximately 1000 
Ib, it requires a pressure of only 5'/2 lb to overcome in- 
ertia, and only 5 |b to maintain movement. 

Parallelism of the slideways is checked by an optical 
flat accurate to 1'/: millionths in. and checked periodi- 
cally with the U. S. Bureau of Standards. 

To maintain accuracy during production operations, 
Numera-Trol 922 is operated under a constant tempera- 


sore 


Progress on Fusion Power 


Wuat er ress has been made in the controlled thermo- 


nuclear field during the last year? According to John 
H. Williams, commissioner, U. $. Atomic Energy Com- 
mission, speaking at the Annual Meeting of the American 
Petroleum Institute in November, 1959: ‘‘The strides 
have been significant. Plasma temperatures of about 
10 million K have been achieved against a previous high 
of about 1 million K during 1957. In terms of power 
which is released by those particles which do fuse (and, 
of course, this quantity rises as higher plasma tempera- 
tures are achieved), we have seen significant increases 
during the recent months, but we are a long way from 
reaching the ‘critical’ or ‘ignition’ energy at which the 
process experiences sufficient fusions to Selenee out the 
energy loss and, therefore, sustain itself."’ 

The conversion of fusion energy into mechanical or 
electrical power ‘‘may well be 15 to 20 years away,’ Mr. 
Williams stated, indicating how shis might be done: 
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Custom Ex-Cell-O 
Turning and Boring 
Spindle with 
spherical work- 
piece. Infinitely 
variable spindle 
speeds are 
obtained through 
hydraulic motor. 


Roller bearings 
on the slideways 
and preloaded 
circulating- 
bali-type 
lead-screw and 
nut assemblies 
contribute to the 
accuracy of 
Ex-Cell-O 
machines 


ture of 72 F. Heat from the electronic equipment is 
ducted away from the work area, and the hydraulic 
power unit is water cooled. Other features of the new 
machine include its building-block design, with in- 
terchangeable machine units, self-coatained except for 
the hydraulic bears unit of one of them. One unit is 
for turning and boring, the other for precision guy 

Accuracy of the degree of Numera-Trol 922 has be- 
come necessary through demands of missile and rocket 
development. Such accuracy is not possible with manu- 
ally operated machines where differences in operators 
and variations within the machines may cause dimen- 
sional variations in the parts produced. 

In addition to extreme accuracy, Numera-Trol also 
combines many other benefits of numerically controlled 
machines, including lowered cost of short production 
runs, reduction of time necessary to change from one 
job to another, increased output, and improved quality. 

In effect, the process brings the same benefits to short- 
run operations which automation brings to long-run jobs. 


“The reactions which will be most prominent in a 
fusion reactor . . . produce both neutrons and positively 
charged protons and helium nuclei. The escaping neu- 
trons would be utilized by trapping them in a highly ab- 
sorbing material, so that the resultant reaction would 
produce heat which would be carried away by a suitable 
coolant and ultimately fed to a steam-generating system. 
The copious supply of neutrons available could, con- 
currently with the production of heat, also be utilized 
in producing or breeding tritium which may also be used 
in fusion reactions. For breeding, lithium 6 would act 
as the trapping medium On the other hand, because of 
their charge, protons and helium nuclei produced in the 
reactor would be trapped in the reaction volume, known 
as the plasma. As more energy is added to the plasma, 
it would expand, and the motion of the protons and 
helium particles could be used to produce an electric 
current directly in appropriately designed circuits."’ 
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Continuous Heat-Treating 


Two controlled-atmosphere furnaces have recently been 
installed by Surface Combustion Corporation to permit 
a swing-over from batch to continuous-heat-treating 

actices at the National Screw and Manufacturing 

mpany, Cleveland, Ohio. 

Capable of handling up to 1500 lb of small parts per 
hr, these units described by Alloy Casting Institute 
hab: the flexibility for either carburizing or clean- 

ardening heat-treating operations carried out on most 
of National Screw's 40,000 headed and threaded products. 
The high-production furnaces replace many smaller units 
and offer better atmosphere control and improved qual- 
ity. Conveyers integrate hardening, quenching, and 
tempering facilities, thus reducing manual monitoring 
and operational and maintenance costs. 

Continuous belts feed work through the furnaces in 
totally enclosed units where the lots are exposed to a 
temperature range of 1550 to 1700 F, loads of 20 to 30 Ib 
per sq ft, highly corrosive hot gases, plus thermal shock 


Heat-resistant type-HT-alloy belt links pro- 
vide long life under the high temperatures 
of a continuous-heat-treating conveyer 


encountered when the comparatively cold work is fed 
from a hearth onto the glowing-hot belt. Creep 
strength (resistance to plastic flow) and stress-to-rupture 
values (load-carrying capacity) are especially important. 
Heat-resistant type HT fAlloy Casting Institute designa- 
tion for 35 per cent Ni, 15 per cent Cr) was ma too 
the belt link, which must provide long life under these 
severe operating conditions. Type HT has good reten- 
tion of hot strength which is about double the strength 
of the comparable wrought alloy at 1600 F. Rupture 
strength for 100 hr is 8500 psi, and 7000 psi for 1000 hr, 
and operation is satisfactory at temperatures up to 1900 F. 

The cast-alloy links from which the continuous belts 
are assembled are of a special loop-type design. Their 
simple shape reduces imposed stresses which are the pri- 
mary cause of bending. This design also promotes 
maximum casting soundness and minimum shrinkage. 
Furnace rolls for belt t rt and drive and idle drums 
are also cast from type- F alloy. 

Endothermic generator gas or endothermic gas en- 
riched with controlled amounts of methane gas supply 
furnace atmosphere, depending upon the heat-treated 
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properties desired. Two gas generators each rated at 
3600 cu ft per hr supply the furnaces, with one generator 
usually relegated to stand-by duty. 

For parts where surface hardness must be closely con- 
trolled without producing scale, a ‘‘neutral’’ atmosphere 
of endothermic gas is used with proper control by dew- 
point reading. Termed ‘‘clean hardening, ‘'this heat- 
treating method prevents an oxide coating from forming 
on the work. A straight carburizing treatment is em- 
ployed for aS ers arts which require a hard, wear- 
resistant surface and a tough core. Here, furnace at- 
mosphere is a mixture of endothermic gas and natural 
gas, carefully blended to control carbon content of the 
steel. Dew point is controlled at proper values depend- 
ing upon the depth and hardness needed for the ‘‘case."’ 
Containing up to 2.50 per cent silicon, cast alloy HT 
also offers excellent resistance to carburization. 

Heating is accomplished by passing natural gas, plus 
air to support combustion, through 12 W-type eductor 
radiant tubes. 

Twin Syntron feeders on each continuous furnace 
convey work to the 3-ft-wide cast-alloy link belt. This 
provides for uniform distribution of the parts across the 
width of the belt. After passage through the furnace, 
parts drop from the belt through a chute and into a 
quench tank which can be filled either with water or oil. 
A continuous-flight conveyer belt removes the parts from 
the quench and deposits them in a a a asket for 
cleaning in a soluble-oil solution. ork can then be 
tempered in any of ten recirculating air-draw furnaces, 
sized for flexibility. 

During water quenching, precautions are taken to pre- 
vent water vapor from rising into the furnace and raising 
the dew point of the atmosphere. Here, eductor tubes 
are placed in the quench chute to remove water vapor and 
some atmosphere from the chute and to prevent con- 
tamination. 


High-Temperature Laminates 


Two new high-temperature industrial laminated 
plastics—Grade ARF-HT, an asbestos mat plastic, and 
Grade G3-HT, a glass-fabric plastic—have been announced 
by Synthane Corporation, Oaks, Pa. 

Grade ARF-HT consists of an asbestos mat reinforce- 
ment with a modified phenolic resin binder and can be 
used at 500 F. It is available in sheets and strips and, for 
special requirements, in tube form. 

Flexural strength (40 per cent retained after 1000 hr 
at 500 F) for Grade ARF-HT is 35,000 psi lengthwise 
and 25,000 psi crosswise. Compressive strength (90 

cent retained after 1000 hr at 500 F) is 50,000 psi 

atwise, tensile (40 per cent retained, same conditions) 

is 20,000 lengthwise and 12,000 crosswise. All proper- 
ties are as received, and before exposure. 

Grade G3-HT also available in sheets and strips, and 
in tube form for special requirements, has a glass fabric 
reinforcement and a modified phenolic resin binder for a 
recommended temperature resistance of 500 F. 

Properties include: Flexural strength, before expo- 
sure, 60,000 psi lengthwise and 50,000 psi crosswise; 
compressive strength is 50,000 psi flatwise; and tensile 
strength is 30,000 psi Ye, omsn and 25,000 crosswise. 
Percentages of the original strengths retained after 1000- 
hr exposure to 500 F are: Flexural strength, 40 per cent; 
compressive strength, 80 per cent; and tensile strength, 
40 per cent. 
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““Pumped-Storage”’ Power 

Tae Taum Sauk Plant, a $50-million ‘‘pumped- 
storage’’ peak-power hydroelectric project, will be built 
near terville, Mo., by Union Bleceric Company of 
St. Louis for service in 1963. Only two other large 
ee plants—one at Niagara Falls—are being 

uilt at the present time, and Union Electric’s project 
will be the largest so far authorized. 

The novel plant will provide an additional 350,000 
kw of daytime peak capacity for the St. Louis area. 

Two small pools, one on the east fork of Black River 
at Taum Sauk Creek, and the other on top of a granite 
mountain nearby which rises 1000 ft above the surround- 
ing terrain, will be created for storage. They will be 
connected by a mile-long 26-ft-diam tunnel. 

Combination pump-turbines using power from highly 
efficient St. Louis area steam plants will move the water 
from the lower to the upper pool each night. The 
water will then flow to the lower pool during daylight 
hours, generating 350,000 kw of electricity in the proc- 
ess. ¢ project was made possible by the develop- 
ment in recent years of pumping equipment that be- 
comes an electric generator when it is operated in re- 
verse. 

As explained by George P. Gamble, Mem. ASME, 
operating vice-president of Union Electric Company, the 
project does not involve a natural resource as in a con- 
ventional hydroelectric plant, since the source of the 
power still is the coal used to produce the electricity re- 
quired in the pumping operation. The same water is 
used over and over again, and serves merely as a storage 
medium for steam-generated electricity. 

Once the lower pool is full, there will be no appreciable 
change in the flow of the East Fork of the Black River, 
since the aormal upstream flow will be passed on down- 
stream through a pipe and sluiceway. 

The project will require approximately 3 kwhr of 
night-time surplus power to pump the water required to 
make 2 kwhr in the daytime when it is needed. Despite 
this, the project will result in substantial economies. 
Chief among them will be the fact that utilizing idle 
night-time capacity will defer the starting of construc- 
tion on a more costly new steam generating plant else- 
where on the system for about two years. 


Water is pumped to the 
upper pool A with 
off-peak power from 

a steam-electric pliant. 
During the day, 

when demand is great, 
the water flows 
through tunnel B to 
generate 350,000 kw of 
electricity at C. 

Water in reservoir D 
impounded by dam E 
is used over and over. 


Plant Protection 


A PLANT-PROTECTION system using clectronic eyes and 
ears linked to an automated nerve center, demonstrated 
by Minneapolis-Honeywell Regulator Company, will 
not only ‘‘perform all the policing duties now handled 
by a staff of human guards in an industrial setup, but 
can perform them better,’’ according to John E. Haines, 
Mem. ASME, company vice-president. 

The system would afford 100 per cent protection for an 
entire building or factory operation, even if sprawled 
over several acres with many entrances miles apart. 

A single human guard—seated at a master control 
center—can: (@) Maintain constant surveillance; (6) 
keep an eye on all entrances by means of closed-circuit 
television and even converse over a two-way intercom 
system with anyone seeking admittance; (¢) detect 
fires; (d) determine when any unauthorized person 
tries to sneak into the grounds; (¢) detect a sneak-thief 
who might conceal himself in a room in the building and 
try to rifle a safe or file cabinet after the building is 
closed ; (f) perform other policing activities. 

The system is so effective, Haines said, that should the 
guard at the control center himself be overpowered by 
an intruder or collapse from illness, a built-in safeguard 
automatically flashes a warning to police headquarters. 

The system includes a number of new electronic de- 
velopments, such as noise and motion detectors, and an 
electronic fence which the company says ‘‘really works.” 
Also included are more conventional devices, such as 
TV cameras at entrances, magnetic switches that unlock 

ates from the master control center, fire detectors, and 
oldup-alarm switches. 

While some of these devices previously have been 
available as separate units, Honeywell officials pointed 
out that the new system introduces for the first time the 
concept of integrating such devices under centralized 
control. Haines estimated that widespread use of the 
new system would reduce by 40 per cent the $250 million 
spent annually by American industry for plant protection. 

“In addition,’’ he said, ‘‘this automated security 
system provides 100 per cent plant security at all times, 
compared with an Secionaend, 10 per cent over-all ef- 
fectiveness of a guard making his rounds in a large in- 
dustrial building.”’ 


6 
Centralized pliant 
protection is provided 


by a combination of 
electronic devices 

from closed-circuit TV 
to various alarms 

and fire-detection 

units. Surveillance 
expenditures are 
reduced 40 per cent 

and the efficiency is 
increased by 90 per cent. 
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Pushing a single button starts 

a 5'/2-mile cross-country conveyer 
which carries 1000 tons per hr 

of crushed limestone over railroads 

and under cattle crossings. 
Precast, prestressed-concrete 
channel stringers support the 
conveyer and also form a cover forit. 


Cross-Country Conveyer 


A 5'/mite belt-conveyer system supported on pre- 
stressed-concrete structures carries 1000 tons per hr of 
crushed limestone from the Lawrence, Okla., quarry of 
Ideal Cement Company to its $20-million cement mill at 
Ada, Okla. 

Engineered, fabricated, and erected by Link-Belt Com- 
pany, the installation consists of seven separate belt con- 
veyers arranged consecutively to feed onto each other. 
The system changes direction four times, and forms a 
giant letter S. 

The conveyer crosses two highways and the Frisco 
and Santa Fe Railroads, and provision has been made at 
numerous points for passage of cattle and farm equip- 
ment. 

The longest conveyer, almost 2'/, miles in length, re- 
quired an endless rubber belt 4'/2 miles long. Although 
it travels at 500 fpm it makes only 10 round trips durin 
an 8 hr day. By contrast, the shortest flight is 550 ft 


long. 

The conveyer carries limestone crushed to */4-in. size 
four days a week and shale on one day. 

A single push button starts the entire system, using a 
sequence of relays to start each succeeding section after 
the tail pulley of the preceding section has reached about 
50 per cent of normal operating speed. This starting 
sequence takes about 5 min when the system is fully 
loaded. 

Every conceivable condition of loading has been antici- 
pated to insure adequate starting power and to control 
the tremendous inertial forces which would be released 
in the event of power failure. 

Dynamic braking shortens the time of coast-down or 
provides inertia in the form of flywheels to extend the 
time of coast-down in case of a power failure. Safety 
devices include interlocking and automatic control. 

In a radical departure from steel-supported conveyers, 
the belts are supported by precast, prestressed-concrete 
channel stringers spanning 50 ft. In the final raised 
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conveyer which crosses the Frisco Railroad, 97-ft pre- 
stressed-concrete girders rest on 30-ft-high four-legged 
towers. In addition to supporting the conveyer, the 
stringers form a cover over the top of the belt. One side 
of the conveyer is curtained by a continuous corrugated- 
aluminum wind guard. The stringers rest on precast 
reinforced-concrete U-stands. 

The entire system is on a fenced right-of-way strip 
which averages 100 ft in width, and contains a 40 ft-wide 
earth roadbed with its drainage structures, an electrical 
power-transmission line from mill to quarry, the belt- 
conveyer structures, and a 16 ft-wide stone-surfaced road 
for inspection and vehicle access. 


Checking Coal Stoppages 


BoILeR-COAL-FEED lines are continuously monitored for 
stoppages at Columbus & Southern Ohio Electric Com- 
pany’s Conesville Generating Station near Coshocton, 
Ohio, with gamma-radiation sources and detectors. 

As described in the November 1, 1959, issue of Electric 
Light and Power, the AccuRay devices manufactured by In- 
dustrial Nucleonics Corporation scan the — of coal 
through the pipes by passing gamma radiation through 
both walls of the standpipe and its contents. No moving 
eae are involved. A clear differentiation between 

owing coal and stoppages is afforded by changes in in- 
tensity of the beam. Two units are used on each pipe 
since coal may bridge and stop flowing at any position. 

An audiovisual ‘‘no-coal’’ signal is operated in the 
control room whenever the pipe is empty at either posi- 
tion. The operator then starts the vibrator to dislodge 
the coal. If this is not successful before the second de- 
tector senses no coal, the feed will trip automatically by 
stopping the coal-feed motor, closing the gate to the 
rey and closing the air damper to the cyclone. 

Long half-life of the radiation sources insures reliable 
operation for years. 
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“Dial ‘D’ for Democracy” 

A device which would 
take a poll of public opinion on any issue in a matter of a 
few hours is described in the October 23, 1959, issue of 
the British journal Engineering. 

Headed ‘dial ‘D’ for democracy,”’ the article reports a 
system developed by Vladimir K. Zworykin, director of 
the medical electronics center of the Rockefeller Institute 
of Medical Research in New York, which would enable 
every citizen with a telephone, or access to a phone 
booth, to vote on any issue being put before him. 

Dr. Zworykin described the system at the Cavendish 
Laboratory, Cambridge, as part of the fourth Clerk Max- 
well memorial lecture, ‘“The Human Aspect of Engineer- 
ing Progress,’’ which he delivered during the convention 
of the British Institution of Radio Engineers. 

Every telephone would be equipped with a tele-voter 
box and each voter would be issued a voting card. When 
this was inserted into the box, either a “‘yes"’ or a ‘‘no”’ 
button could be pressed. After the poll, the boxes would 
be interrogated rapidly by sending microsecond pulses 
over the phone wires, which would not interfere with 
the use FS the telephone for conversations. The voting 
mechanism could also be cleared for the next issue at the 
same time. Computer equipment at the telephone ex- 
change would announce the results very quickly. 


“Economatic” Transfer Machines 


TRANsFER machines are commonly thought of as per- 
forming only related operations. An Economatic trans- 
fer machine, designed and built with standard compo- 
nents by Buhr Machine Tool Company, Ann Arbor, 
Mich., demonstrates, however, that many types of opera- 
tions can be combined effectively. 

Installed at the Saginaw Steering Gear Division, 
General Motors Corporation, Saginaw, Mich., this 76- 
station closed-loop palletized transfer machine includes 


Spherically mounted ‘“‘crow’s- 
feet"”’ and a pivoted clamp permit 
full equalization of clamping forces 


Front view of 

the pump housing 
produced on the 
76-station machine. 
The babbitt 
bushing has to be 
correctly oriented 
before it is 
pressed into part. 
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drilling, reaming, tapping, recessing, face milling, wire 
bushing, surface generation, precision boring, and as- 
sembly among its 220 operations. In addition, each 
power-stecring pump housing is automatically gaged and 
marked so that it can be selectively assembled with mat- 
ing components. 

wo hydraulic pump housings are manually loaded 
and then automatically located and clamped in each fix- 
ture-pallet. Parts are finished at the rate of 300 per hr 
at 100 per cent efficiency. 

Various surfaces are milled and some holes are drilled, 
reamed, spot-faced, counterbored, chamfered, and a 
Near the end of the first 117-ft-long leg of the machine, 
a babbit bushing is correctly oriented with respect to the 
poneenets hole and is then prey home. ID's of these 

ushings are precision bored after assembly. 

The versatility of this type of transfer machine makes 
it possible, for example, to eliminate a subsequent burnish- 
ing operation and add a new operation formerly done 
separately. The added operation is for ballizing a hole 
to size to required surface finish. 

Another example of process freedom is found at the 
face-milling station. e face mill is hydraulically fed 
in to the pump housing and mills on an upward feed 
stroke of the cutter. Change gears have been included in 
these heads so that right feed and cutting speed may be 
paired for optimum cutter life. The ability to vary the 
spindle speed provides flexibility for workpiece material 

anges in the future. 

The premeeseres Operations require almost twice 
as much time as any other machining operation on this 
24-sec-cycle machine. Rather than double the cycle 
time, pallets are accumulated, then indexed two at a 
time through the two precision-boring stations. 

Automatic in-process checking is done at various 
stations by 12 probes to make certain that holes have 
been drilled, and 13 drill checks to monitor other drills. 

In addition to automatic classification, roving in- 
spectors occasionally check partially finished work- 
0 when the pallet fixtures are in idle stations. With 

ial-indicator gages, they can check housing from both 
sides of the line. Gage-locating steps and buttons are 
included in the palletized fixture to reduce the time re- 
quired for these inspections. 


A 76-station Buhr Economatic combines machining, 
assembly, and inspection operations for power- 
steering pump housings, shown left in profile 
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Orbital whirling 
Gas-Lubricated Bearings 


Gas-LuBRICATED bearings have been coming into increas- 
ing prominence for a number of applications. Their 
simplicity, quietness, reliability, low friction, and ability 
to operate at extremes of temperature and speed, the 
absence of contamination, and long life have made them 
of general interest. 

hat they are, why they are of interest, areas of ap- 
plication, and some of their behavior characteristics are 
outlined in a paper by Dudley D. Fuller, Mem. ASME, 
“General Review of Gas Bearings,’’ that opened the 
recent Symposium on Gas Lubricated Bearings, spon- 
sored by the Office of Naval Research in co-operation 
with nine other government agencies (MECHANICAL 
ENGINEERING, November, 1959, pp. 112-113.) The 
paper and a complete bibliography containing abstracts 
of 290 items that have appeared in the literature, pre- 
see by Eugene B. Sciulli, will be included in the pub- 
ished proceedings of the symposium held in Washington 
D. C., October 26-28, and conducted for the ONR by 
The Franklin Institute. 

Professor Fuller defines a gas-lubricated bearing as that 
type of bearing which has its rubbing surfaces com- 
pletely separated by a film of gas. Even when load is 
applied to the bearing surfaces, the surfaces are kept out 
of contact by this gas-film cushion. As with liquid- 
lubricated, fluid-film bearings, the gas film is established 
by either of two basic actions. 

Hydrodynamic Bearing. In the first type, where self- 
contained bearings operate in an open bath of gas, the 
relative motion of the sliding parts themselves generates 
a film pressure within the clearance spaces of the gene 4 
and insures both separation of the surfaces and load- 
carrying capacity. This type is called the hydrodynamic 
or self-acting gas bearing. 

Since the viscosity of a gas is relatively low, at room 
temperature about 1/50 of that of water or 1/3500 of 
that of an SAE-10 petroleum oil, the load-carrying ca- 
pacity resulting from this self-generated pressure is like- 
wise relatively low. If the bearing has to start from 
rest under a static load and lift itself off the ‘‘ground,”’ 
so to speak, and become gas-borne, unit loads are gen- 
erally limited to 1 to 2 psi based on the projected area 
of the wien. If the load is applied after rotation has 
been established, the unit capacity may 
reach a practical maximum of about 10 psi, again based 
on the projected area of the bearing, although higher 
values (26.5 psi in one case) have been achieved. 

Hydrostatic Bearing. With the second basic type of 
bearing, the externally pressurized or hydrostatic bear- 
ing, this limitation on load-carrying capacity no longer 
exists. Gas is supplied to the clearance space in the 
bearing and the surfaces are forced apart as a result. 
Limits on load-carrying capacity depend only on the 


Locus of motion 
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practical limits of gas pressure and gas volume that are 
conveniently available. Unit load-carrying capacities as 
high as 50 psi have been achieved although there is no 
reason why this figure cannot be exceeded if necessary. 

One of the conditions for successful operation of the 
externally pressurized bearing is that the volume of gas 
which flows from the high-pressure source to the lower 
ambient pressure must be constantly supplied. In some 
sa ge where relatively high static loads are in- 
volved, hydrostatic gas may be used only for starting. 
After normal operating conditions have been established 
the bearing may then continue to operate as a self- 
acting bearing. 

Advantages of Gas-Lubricated Bearings. Gas bearings, either 
externally pressurized or self-acting, appear to have 
very special advantages over liquid-lubricated bearings. 
One is the stability of gases over a wide range of operat- 
ing temperatures and suitability particularly for ex- 
tremely high or very low temperatures, since gases do not 
undergo changes of phase, such as other lubricants, 
which melt, freeze, vaporize, burn, or decompose. Ap- 
plications are being contemplated from about —450 F 
to something as high as 3000 F. Gases show small in- 
creases in viscosity as the temperature rises, which are 
especially favorable for high-temperature operation. 

Another noteworthy advantage of the use of gas- 
lubricated bearings is the avoidance of contamination 
of the surrounding environment. This is especially 
important in processes where a small amount of leakage 
or seepage into the system from conventional li uid 
lubricants might well poison the entire contents of the 
system, as in machinery for nuclear developments. 

Gas-lubricated bearings are also characterized by very 
low friction. This may be especially important in a 
number of instrument applications such as gyroscopes 
and similar devices. Also because of this advantage of 
low friction, high operating speeds become practical. 
Low friction means very low heat generation within 
the bearing so that limits on high-speed operation are 
not established by the ability to cool the bearing as with 
more conventional bearings and lubricants. These 
limits are established rather by such things as mechanical 
strength against bursting or dynamic behavior charac- 
teristics of the system itself. 

One high-speed turbocompressor unit has been op- 
erated experimentally at 165,000 rpm, while another for 
a small turbine has been reported running at 350,000 
rpm, and development work is under way for a small 
high-speed grinder to operate between 400,000 and 
500,000 rpm. 

Areas of Application. Present applications of gas-lubri- 
cated bearings include precision grinders, turbo ex- 
panders, gas circulators, experimental rotors for closed- 
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cycle gas turbines, air-cycle refrigeration machines, 
cision measuring instruments, gyros and similar 
evices, clements of computing machines, memory 
storage drums, jigs, tools, fixtures, and so forth. Aux- 
iliary-power units based on small high-speed rotor op- 
eration may be a potential application. 

Operating Characteristics. Most of the complications that 
arise in the analysis and application of gas-lubricated 
bearings stem from two factors, the compressibility of 
> gas and the low damping characteristics of the gas 

m. 

Load-carrying — can be expressed as a function 
of the ‘‘compressibility bearing parameter,’ which 
takes into account absolute viscosity, surface velocity, 
radius (in a journal bearing)—length of pad (in a thrust 
bearing), radial clearance or minimum film thickness, 
and ambient pressure. This parameter defines the state 
of operation in a fashion similar to the Sommerfeld 
variable for incompressible lubricants. 

The extent to which a journal-bearing shaft moves to 
an eccentric position within the bearing clearance is 
important. 

Ambient pressure enters into the load-carrying ca- 
pacity of a self-acting gas bearing since the bearing acts 
as a pump and, like all pumps, its pressure ratio (supply 
pressure to discharge is limited. A reduced 
ambient pressure and density around the bearing will 
result in a lower maximum pressure in the film and hence 
less load-carrying capacity. 

Speed is also a factor. Although load capacity in- 
creases with speed, the rate of increase falls off at high 
speed due to ma ee | effects and approaches a 
limiting value. is is unlike liquid lubricants where 
load capacity rises directly as s increases, consider- 
ing a constant viscosity. At extreme speeds the load- 
carrying capacity becomes independent of viscosity and 
speed and is only a function of the ambient pressure sur- 
rounding the bearing. 

Instabilities. Because of the low damping character- 
istics of gas films, certain dynamic instabilities need to 
be anticipated and controlled which might have been 
aprem or passed unnoticed with liquid lubricants 
w 


ere the damping action is greater. 
must be carefully 


Rotors supported rd gas bearin 
analyzed for all possible modes and t of vibration. 
s’’ and instabili- 


As many as ten different ‘‘critical s 

ties had to be analyzed in one case. ¢ spring constant 
of the gas film, a phenomenon known as conical shaft 
whirl, and half-frequency whirl, in which the center of 
the shaft orbits around the center of the bearing at ap- 
proximately half of the rotational velocity, are a few 
of the problems encountered. 

The threshold of whirl instability can be raised in 
journal bearings by the use of axial ves, tilting pads, 
or a series of tapered lands or Rayleigh steps. Similar 
types of self-acting thrust bearings may be used. The 
choice of type will depend upon the relative ease of 
physical construction, —— of installation in 
the given machine, and ability to carry the loads within 


the limits of available space. The tilting-pad, for ex- 
ample, is self-aligning but does not equalize the loads on 


each shoe of the bearing unless such a mechanism is 
included. The other types are not self-aligning and usu- 
ally require some type of gimbal or pivoted mounting. 
ivoted-pad shoes used in self-acting thrust bearin 
have a number of instabilities of their own. Decrease in 
film thickness as load increases may cause a flat shoe to 
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become parallel to the runner and the bearing becomes 
unable to support a load and collapses. A crowned shoe 
will not exhibit this tendency. Pitching, rolling, and 
vertical bounce are other forms of shoe instability, and 
all of these modes of action require investigation if the 
application is to be completely successful. 

Potential of Hydrostatic Bearing. The externally pressur- 
ized or hydrostatic journal or thrust bearing, in general, 
is considered by many to be a very promising type. 
The load-carrying capacity has no inherent theoretical 
limitation since the pressurized gas is fed to the bearing 
and load-carrying capacity is not dependent upon the 
relative motion of the bearing surfaces. The practical 
limitations concern availability of the gas at a suitable 
pressure and consideration of the elastic deformation 
of the bearing elements themselves, but basically the 
load-supporting capacity can be made relatively high. 

Externally pressurized journal bearings of the “‘in- 
herently orifice-compensated’’ type are supplied with 
gas under pressure from a number of drilled holes around 
the circumference of the bearing. Gas entering the 
bearing experiences a throttling or drop in pressure as it 
passes through the annular orifices. e reduced 
sure then drops off to ambient as the gas flows axially 
through the resistance formed by the bearing clearance 
yore itself. At no load, when the shaft is centered in 

¢ bearing, and the eccentricity ratio is zero, the pres- 
sure forces are symmetrical all around the circumference 
with no resultant net force on the shaft. However, if 
the shaft is displaced radially, toward one of the inlet 
holes, the clearance on that side will decrease, the re- 
sistance to flow through the bearing clearance will rise, 
causing a reduction in flow. As a result of the reduced 
flow, the gas will experience a smaller pressure loss as it 
passes through the annular “‘orifice’’ so that the general 

sure level will rise on that side of the bearing where 
the film thickness has been reduced. 

A similar situation in reverse occurs on the opposite 
side of the bearing until the net result of these ures 
and the forces th uce is to tend to bring the shaft 
— to its equilibrium central position and thus carry 
oad. 

“Mi ” The general phenomenon of flow 
through slots, channels, orifices, and restrictors with 
very small gaps needs a thorough investigation since the 
physical action is so complex and yet at the same time is 
so basic to a thorough understanding and quantitative 
evaluation of externally suri bearings of all 
types. This might indeed be called the study of micro- 
aerodynamics as it has been so termed by Captain W. T. 
Sawyer, USN. 

“Air Hammer.” Probably every investigator who has 
had experience with the simple type of hydrostatic thrust 
bearing will testify to the instability that can easily 
occur. This pneumatic instability, or air hammer, 
appears to be a function of film thickness, supply - 
sure, size and depth of recess, and other 
Frequently this type of instability can be a dominatin 
characteristic of these bearings and, if not controlled, 
will prevent successful application. The usual remedy is 
to reduce the volume ¢ recess cavities in these bear- 
ings. Air-storage capacity of the bearing should be held 
to a minimum. 

Many significant applications of gas-lubricated bear- 
ings are now being made and even more are forecast for 
the future, both for use in the national defense and in 
areas of industrial activity. 
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In a typical setup for external electro- 
lytic machining, the metal workpiece 
is the anode. The metal-bonded abra- 
sive wheel is the cathode. Abrasive 
particles projecting from the wheel 
prevent short circuiting. A conductive 
water-base electrolyte flowing across 
the surface of the wheel passes the 
current between the electrode and the 
wheel. 


Electrolytic Machining 


Tue principle that causes metal to be plated at the 
cathode when two metal poles are placed in a conductive 
electrolyte bath and energized by a direct current is 
widely used. The fact that metal is deplated from the 
anode has not been used for industrial metal working 
until recently. 

The — which should not be confused with elec- 
trodischarge or spark-arc machining methods (Mg- 
CHANICAL ENGINEERING, October, 1959, p. 82) is de- 
scribed in an article by Lynn A. Williams, president, 
Anocut Engineering Company, Chicago, Ill., in the 
December, 1959, The Tool Engineer. 

Michael Faraday established not only the basic idea 
of electrolysis, but also the rule that the amount of metal 
deposited on the cathode or deplated from the anode is 
directly proportional to the current used in electrolytic 
action on the metals. So basic is this idea that the am- 
pere is defined by reference to it—an ampere being the 
amount of current which in 1 sec will deposit (or deplate) 
0.001118 gram of silver. This number is called the 
electrochemical equivalent of silver. 

Every other metal has its own electrochemical equiv- 
alent; that is, for a given current a fixed quantity of 
metal will be removed. This is usually expressed in 
grams per ampere, but for engineering purposes, cu in. 
per 1000 amp is more convenient and is the basis of the 
accompanying table. 

The values given are the theoretical maxima which 
cannot be achieved in practice. Since the electrochemi- 
cal removal rates of many common alloying metals— 
chromium, cobalt, iron, molybdenum, nickel, tungsten— 
are closely bracketed, the variations among different 
alloys can be neglected in computing approximate elec- 
trolytic removal rates, despite the fact that the me- 
chanical properties of the dase may be quite different 
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Electrochemical Equivalents of Industrial Metals 


Work Work 
material material 
Aluminum Molybdenum 

Beryllium Nickel 
Chromium Tantalum 
Cobalt Titanium 
Columbium Tungsten 
Copper Zirconium 
lron 


Removal Removal 


2 Cu in. of metal removed per 1000 amp min. 


be various kinds and amounts of alloying material are 
used. 

The current efficiency of the process is remarkably 
high, however, ranging from about 75 to over 90 per 
cent of the theoretical, depending on the material, the 
electrolyte, and the work configuration. These values 
are much higher than those for many electroplating 
baths. 

As a practical matter, it is usually safe to assume a 
removal rate of 0.100 cu in. per min for each 1000 sen 
of current. Although this rate applies to most steels an 
superalloys the value may drop to as low as 0.060 cu in. 
per min for each 1000 amp for some of the “‘straight’’ 
carbides with low cobalt content. 

Since current density is determined by the manu- 
facturer, there is little that the user can do about it ex- 
cept to arrange the work to present the largest possible 
contact area. This requires considerable ingenuity and 
the setting aside of many habits of thinking associated 
with conventional machining. 

There are upper limits on the maximum attainable 
current density. At too high a voltage, the electrolyte 
breaks down and may cause arcing or may simply use up 
current in decomposing the electrolyte. Careful voltage 
control is important. Usable levels now range from 
1000 to 3000 amp per sq in. of work area and laboratory 
densities above 6000 amp have been achieved. 

In electrolytic machining little heat is generated and 
no problems of work damage arise. There is so little 
wheel wear that thousands of pieces may be made with- 
out measurable change in flatness. 

On most materials, finishes of 30 to 40 microin. are 
readily obtainable. Optimum finishes are obtained at 
maximum removal rates. The smallest size holes that 
can be machined are 0.050 in. in diam or slot width. 

With electrodes of appropriate shape, virtually any 
cavity configuration can be machined—round, hex- 
agonal, slotted, even a typical airfoil configuration. 

While the process could possibly be used for die sink- 
ing, it is felt that its major field of application for the im- 
mediate future will be in performing work that cannot be 
accomplished by other processes. ‘‘Drilling’’ of holes— 
at comparatively high rates of speed—in the = 
and tungsten carbides is one example. The ability to 
machine extremely hard materials at economic speeds 
should enable product designers to utilize these materials 
much more effectively in the future. They are no longer 
a machining problem. 


Earthquake-Proof Reactor 


Tue General Electric Company Limited of England has 
recently received a contract from the Japan Atomic 
Power Company for the building of a 150-mw gas-cooled 
nuclear power station at Tokai-Mura, about 70 miles 
from Tokyo. As described in GEC’s ae 1959, 
Atomic Energy Review, the basic design will be similar to 
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the gas-cooled reactors built in Britain by the GEC 
Simon-Carves group. 

An essential of the structural design was insuring the 
integrity of the reactor building and its associated steam- 
generating plant as a complete unit, so that no break 
could occur in the gas circuits during an earthquake. 
Toachieve this, the concrete substructures supporting the 
steam-generating units are therefore carried on the main 
reactor foundation raft to insure uniformity of movement 
during earthquakes. In addition, the support system for 
the gas ducts connecting the reactor pressure vessel to the 
steam-generating units has been designed so that the 
stresses in the ducts and in their junctions with the pres- 
sure vessel are maintained at safe levels under all cir- 
cumstances. 

As a further measure to insure the safety of the reactor, 
the reactor building itself houses all the plant necessary 
to guarantee the removal of all heat generated within the 
core after shutdown, even if severe earthquake shocks 
should cause the fracture of all pipe connections between 
the reactor building and the turbine building. 

Other earthquake-proofing features are found in the 
core where an ‘‘egg-box"’ type of steel-grid construction 
is used to hold the graphite blocks in place and to form a 
framework which encircles the whole core and would 
hold it accurately in position even during a severe earth- 
quake. Special restraints are placed on the pressure- 
vessel structure. Top charging rather than bottom 
charging and discharging was used, to lower the center 
of gravity of the reactor building and improve its stabil- 
ity. In addition to the normal control rods, a com- 
pletely independent emergency-shutdown system for 
severe earthquakes would drop thousands of boron- 
steel balls into special channels in the reactor when re- 
leased by trips activated by seismic signals. 


Frozen-Wall Excavation 


AN artificially frozen column of marshy soil, 123 ft deep 
and more than 40 ft in diam, is being used to sink a verti- 
cal shaft on the banks of the East River in New York 


City. 


After striking bed rock at 123 ft, the shaft will con- 
tinue down and under the river to Brooklyn as part of the 
Newtown Creek Pollution Project of the City’s Division 
of Sewage Disposal, Department of Public Works. 

This first use of the ground-freezing method in the 
East was dictated by the need to avoid any lowering of 
the water table or movement of subsurface formations 
that could endanger the foundations of the nearby build- 
ings. 

4 number of side benefits of the refrigeration process 
have been reported and working conditions are termed 
far superior to those in many deep shafts constructed by 
other methods. The two packaged York refrigeration 
systems, useful for freezing skating rinks, can also be re- 
sold after the job is completed. 

Two 55-ton reciprocating ammonia brine chillers, 
supplied and installed by the York Division of Borg- 
Warner Corporation, York, Pa., supply 17-F brine to 21 
pipes arranged in a 26'/:-ft-diam circle. The 6-in. 
closed-end pipes are arranged approximately 4 ft apart 
and contain 2-in. open-end center pipes which direct the 
brine to the bottom of the larger pi It is then re- 
turned up the larger pipes and through the return mani- 
fold to the cooler. 

Thermocouples at the inlet and outlet of each freeze 
pipe give accurate readings and permit control of tem- 
perature to insure even freezing and uniform closure of 
the frozen ‘‘doughnut’’ which provides a frozen wall 
within which the shaft can be excavated in free air. 

An extra pipe, not connected to the refrigeration sys- 
tem, and with thermocouples every 10 feet, is in the cen- 
ter of the circle to give temperature readings in that area 
and provide a relief as pressure builds up in the center of 
the frozen core. 

The ice wall was established in 52 days, but as a pre- 
caution, freezing was continued for a total of 80 days 
before excavation began. Although no empirical for- 


mula has been developed to express how long it would 
take to establish an ice barrier or how far it extends, re- 
liable techniques have been developed for determining 
when the ice barrier is of sufficient strength to permit ex- 
cavation. 


A circular frozen retaining 
wall of earth surrounds the 
area to be excavated and 
prevents disturbance of the 
surrounding water table 


Ordinary excavation 


OLD Way 
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changes the water table 
and may weaken the 
foundations of nearby 
buildings 
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Tidal Power Turbines 


Lrrrxez has been heard recently about the generation of 
we from the tides, but renewed interest is indicated 
oy Pierre Danel, Assoc. Mem. ASME, president, Société 

enoblois d'Etudes et d’Applications Hydrauliques, 
Grenoble, France. An com version of his James 
Clayton Lecture, ‘“The Hydraulic Turbine in Evolution,”’ 
delivered before The Institution of Mechanical Engineers 
in London, —_— in the November, 1959, issue of The 
Chartered Mechanical Engineer. 

The advent and progress on the development of Bulb 
turbines (also calle Tube turbines ) have reopened the field 
of tidal power generation. The Bulb turbine was initially 
designed as a small unit to be set within a pressure pipe 
with a small generator in a bulb surrounded by the flow- 
ing water. These small units were inefficient. 

Modern Bulb Turbine. The modern Bulb unit is no longer 
in a a pipe, and the water passages are kept as short 
as possible to reduce friction losses. After a short con- 
verging section at the inlet comes the bulb containin 
the generator, then the adjustable-blade runner, pa 
lastly a well-designed draft tube. 

The generator may run in oil for small units, in com- 
pressed air in larger units, or even in air at atmospheric 
pressure in some of the largest units. 

On some low-head power plants, the total economy on 
both machinery and civil engineering with Bulb units 
may amount to as much as 40 per cent as compared to 
the cost of the conventional Kaplan power plant. 

To be efficient, tidal power requires units which can 
be operated both ways as turbines and preferably also 
both ways as pumps. The Bulb unit lends itself very 
well to such a difficult type of operation, and in various 
parts of the world tidal power plants are being contem- 


plated, taking advantage of the new possibilities of these 
machines. 
A tidal power turbine has been designed for the Rance 


estuary project and a full-scale unit will be tested at 
Saint-Malo nearby. The ruaner diameter is 5.80 meters. 
The rated horsepower is 9000 kw at a 5-meter head. The 
Rance power plant will in all likelihood incorporate 40 
such units. 

Tidal Cycles. The new possibilities offered by Bulb units 
for tidal power plants have encouraged a closer study of 
tidal power possibilities and many new cycles have been 
investigated. In actual fact, tidal-power-plant calcula- 
tions are very complicated, as variations in turbine effi- 
ciency, alternator power limitations, the best choice of 
starting and finishing conditions, and so forth, have to 
be considered. 

Currently the only approach to the problem is the use 
of electronic calculating machines, even if the utmost use 
is made of existing theory to guide the machine to the 
best result for any given tidal cycle and any desired cycle 
of power production. Of course, in practice, a succession 
of such cycles should be examined. For instance, a 
plant required for peak-load production must follow a 
solar cycle of output, whereas tides of course follow 
a lunar one. Hence, from day to day there is a change of 
phase. These calculations have not only shown that 
much more power could be developed than expected in 
the past but also that the power could be delivered to 
the grid with much more flexibility than was considered 
to be the case some years ago. For instance, the Rance 
power plant could be operated for peak-load production. 

New improved tidal cycles also have a direct bearing 
on the design of the hydraulic turbines to be used. 

In a one-way simple tidal cycle the reservoir is gradu- 
ally filled through gates during the rise of the tide. The 
gates are then closed at high tide, and when the tide has 
gone down sufficiently the reservoir is emptied through 
the turbines. 

With this simple operation the maximum energy could 
be developed by waiting almost for low tide before 


The Bulb turbine 
has renewed interest in 


tidal power generation 
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emptying the reservoir through the turbines. This 
energy would then be developed in a very short time and 
the power plant would stay idle for the rest of the cycle. 
This, of course, is unpractical and uneconomic but can 
be taken as a yardstick of comparison for the energy 
developed by other cycles or modes of operation. This 
maximum energy E has sometimes been called the *‘wild 
energy’’ of the tide. 

With the same simple operation of the reservoir, if a 
more even production of power is required with a smaller 
number of units, it will be necessary to start the turbines 
long before low tides so as to deliver power continuously 
for several hours. Instead of taking advantage of the 
maximum tide range, the units will then operate at a 
somewhat smaller head, perhaps only equal to half the 
tide range. Economic studies » ch then that the energy 
produced will be of the order of '/2E. 

Two-Way Operation. Now, taking advantage of the fact 
that Bulb units can be operated as turbines with the water 
flowing either way, the same power plant could be used 
in filling the reservoir through the turbines, thereby 
producing more power. In such a cycle the so-called 
wild energy would be of the order of 1.8E according to 
local conditions, and the economic design and operation 
of the plant would give an energy of the order of 0.9E. 

It may look surprising at first that in operating the 
units both ways, with efficiencies of the same order the 
energy is not just doubled. It should, however, be 
borne in mind that the.teservoir changes in area with 
height and this implies.quite different volumes of water 
for the various operations. 

If advantage is taken of the fact that Bulb units can be 
operated either way as a pump, an improved cycle can be 
devised. 

When the reservoir is full, at high tide, more water 
can be pumped into it against a small head. This added 
water will later be passed through the turbines under a 
much greater head. This supposes that some energy can 
be drawn from the grid for pumping, the energy given 
back later being many times greater. 

When the reservoir is emptied at low tide it can eventu- 
ally be lowered further still by’ pumping so that more 
energy could be developed later when filling again 
through the turbines. 

At certain phases of operations, gates would be used 
either to speed up filling or emptying of the reservoir. 

Maximum Energy Utilization. In a cycle where advantage 
is taken of pumping facilities, the total energy economi- 
cally produced, once that taken for pumping is deducted, 
may amount to as much as 1.2E according to local topog- 
raphy of the reservoir. 

his shows how important it is for tidal power units 
to be able to operate either way as pumps. These con- 
siderations reflect of course on many details in the design. 

These are not ordinary one either. They start 
operation against a zero head and are used only for very 
small heads. In that case the conventional efficiency 
coefficient loses its significance and the total pumping 
energy used during a cycle has to be compared with the 
volume of water pumped. 


All-Plastic Pumps 


Two aLt-pLastic polypropylene centrifugal pumps 
which possess excellent resistance to solvents, greases, 
oils, and many common acids and chemicals at high tem- 
perature, have been added to the Vanton Pump and 
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All-plastic Polypropylene centrifugal pumps pos- 
sess excellent resistance to solvents, greases, 
oils, and many acids at high temperatures 


Equipment Corporation line of fluid-handling products. 

Available in two sizes, these pumps offer a capacity 
range of from 2 to 80 gpm. Pump model #ZP-25 has 
a 2 to 30-gpm capacity, and = model #ZP-35 an 8 
to 80-gpm capacity. Pumps can handle solution tem- 
peratures up to 300 F. 

The light-weight, high-strength, rigid, mar-resistant 
pore casing is totally protected by a cast-iron 
rame which gives added spear The molded impellers 
are of adynamically balanced design. All gr pope 
centrifugals are equipped with mechanical shaft seals of 
the latest design in a range of materials to cover virtually 
all corrosive 

Pumped fluid contacts only the facin 
stationary rings which can be provid 
carbon, ceramic, or Stellite material. 
can be reversed for additional use after long service. 

Easy maintenance is another feature these new 
pumps. By removing six bolts, casings may be in- 
spected or replaced without disassembly of the whole 
pump. The heavy-duty stainless-steel shaft with a 
poy oryune cover on the wetted end can be removed 

om the pump in either direction. No special tools are 

uired to disassemble the pump which does not have 

to be removed from base ml § motor. 

Low-friction, widely spaced roller bearings are used in 
the bearing pedestal to give quiet operation and to reduce 
loading. 


Plasma-Accelerator Propulsion 


A tasoratory model of a plasma accelerator has 
been developed by Lockheed Missiles and Space Division 
which has achieved propellant velocities of 200,000 mph. 

Called the ‘‘collinear electrode plasma accelerator,"’ 
the device, which heats a small amount of material 
thousands of degrees with a massive jolt of electricity, is 
designed to be used after a spacecraft has been boosted 
into space by a conventional rocket. 

When fired only once a second the Lockheed device 
produces a thrust of more than two grams. Even at 
this Jow rate of firing, the plasma accelerator produces 
specific thrusts exceeding better known ionic systems. 

At a firing rate of 500 pulses a second, a plasma drive 
weighing only a few hundred pounds pia produce a 
thrust of about 2 1b. 

Although this may sound insignificant when compared 
with the 300,000-Ib thrusts generated by an ICBM engine, 
it would be enough to propel a multiton space vehicle on 
an interplanetary voyage once it was boosted beyond the 
earth's gravitational pull by a chemical rocket. 


of rotating and 
in either Teflon, 
Stationary rings 
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A 1-ft section of a large granite pier is burnt 
off with an Oxweld Stone-Shaping Torch to 
provide clearance for a new roadway in 
remodeling the Queensborough Bridge 


Materials Briefs 
p> Stone Carved With Welding Torch 

LarGe granite sections used in remodeling the Queens- 
borough Bridge are being cut with an Oxweld FSJ-S 
Stone-Shaping Torch. The 37-in-long 7-lb torch made 
by the Linde Company, Division of Union Carbide 
Corporation, yen a 5550-F flame which carves and 
shapes stone five times faster than mechanical methods, 
according to the company. 


> Field Cutting Possible With Glasteel Pipe 

Field cutting to required lengths is now possible with 
a new re tanto grb (glass inside, steel outside) made by 
the Pfaudler Division of Pfaudler Permutit Inc. The 
product also has more than twice the glass thickness of 
previous glass-lined pipes and is priced lower than con- 
ventional types. It can be cut easily to fit and threaded 
by plant-maintenance crews. A small fire-polishing 
furnace and threading dies are required. 

Rated at 150 psi and available in 11/2, 2, and 3-in. 
diameters, it offers wide application in highly corrosive 
services (all acids, except HF, to 350 or 450 F depending 
on concentration, and mild alkalies at moderate tempera- 
tures). It is also ideal for those applications where 
freedom from product contamination or adhesion is re- 
quired. Corrosion resistance and abrasion resistance are 
approximately doubled because of the substantially 
thicker ('/s in.) borosilicate glass lining. 

The field-cutting feature (patent applied for) offers 
significant savings through (a) less-detailed piping 
layouts, (4) faster installation, (¢) more convenient plant- 
piping modifications, and (4d) inexpensive maintenance. 


A new Glasteel pipe can be field cut with 
standard equipment. The only special re- 
quirements are threading dies and a small 
fire-polishing furnace. 


> Welding Technique Makes Molybdenum Sandwiches 
Sheet and ‘‘sandwich"’ structures of molybdenum can 
now be made with the aid of a successful welding tech- 
nique for molybdenum recently developed by the Finn 
Aeronautical Division of Astrometals Corporation, 
Hawthorne, N. J., under a contract with the National 
Aeronautics and Space Administration. 
In contrast with ‘‘inch-size’’ samples fabricated from 
the refractory metal up to now, Finn plans to prepare 
rototype structures limited in size only by practical 
imitations of available molybdenum (0.5 Ti) Fain 
The Finn technique yields weldments with good 
ductility and strength and without cracking. 


> Aluminum Pipelines Laid Automatically 

A fast, amazingly simple method for laying small- 
diameter aluminum pipe—used as oil-country flow lines 
and gathering lines—has been developed by the Alumi- 
num Company of America and a major oil company. 
Automatic as equipment digs a 42-in-dee 
trench, and 2-in. schedule-5 aluminum pipe is sneelied, 
laid, and back-filled, all in one smooth, uninterrupted 
operation at eran! 3 mph. 

Laying small-diameter a ge at such high speed is 
claimed to cut the installed cost to nearly one half that 
of steel pipe used in the same applications. 

The pipe is mounted on a specially built trailer coupled 
to a plow having a hollow, curved blade. The coiled 
pipe is unreeled and fed down through the hollow plow 

lade as a tractor tows it across the field. The uncoiling 
pipe straightens out on the trench bottom. 

According to Alcoa, flow lines and gathering lines can 
be installed using equipment carrying up to one mile 
of coiled pipe. The substantial cost reduction accom- 
plished by the unique pipeline-laying method will greatly 
expand aluminum’s participation in these applications. 
Light-metal lines now are used to take advantage of 
aluminum’'s good resistance to soil corrosion, smooth in- 
side surface—which has been found to minimize paraffin 
buildup—and ease of handling. 


> Estane VC Resists Weather Deterioration 

Estane VC, a new polyurethane material used dra- 
matically in the recent development of a plastic heart 
and valves, is unique among rubberlike materials for its 
ability to withstand the deterioration caused by weath- 
ering. 

Studies revealed the wavelengths of light that are 
responsible for the chemical changes during weathering 
and led to the use of carbon black or certain custom- 
synthesized ultraviolet absorbers as protective agents in 
the material. 

Unlike other natural and synthetic rubbers which re- 
quire vulcanizing to make them useful, Estane VC has 
unusually high strength and abrasion resistance without 
vulcanizing. 


> Large Tungsten Ingots Produced by Powdered Metallurgy 

Large tungsten ingots, weighing up to 200 lb, can now 
be produced from tungsten —— by indirect sintering 
in large, high-temperature furnaces, followed by forging 
at high temperatures. 

The process was developed under the direction of Paul 
Schwarzkopf of New York, N. Y., who is also president 
and owner of the Metallwerk Plansee in Reutte, Tyrol, 
Austria. Tungsten ingots were previously limited to 
about 20 Ib. 
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Nuclear Progress and Outlook 


Dampenine factors for certain segments of the nuclear 
industry are noted by the Atomic Industrial Forum's 

ear-end survey. These include a slowdown in the 

uratom nuclear construction program, cutbacks in 
certain U. S. government petal, programs, 
overproduction of uranium, and a more conservative 
appraisal of the current value to industry from utilization 
of radiation and radioisotopes. 

On the positive side, several major reactor-system 
suppliers are indicating cost guarantees on nuclear-power- 
plant construction factors over which the manufacturer 
could maintain control. During 1959 the AEC an- 
nounced details of technical soon. Fh upon which it is 
basing a 10-yr government plan for nuclear-power de- 
velopment programs to be carried out both at govern- 
ment facilities and at private sites. AEC estimates 
showed that at least one system, pressurized water, 
could be developed to the point of being nearly competi- 
tive with conventionally fueled plants by 1965. 

Other positive high lights a 1959 included: Startup 
of the privately financed Dresden, Ill., nuclear power 
station, the world’s largest operating power reactor; 
launching of the NS Savannah; addition of five more 
atom-powered submarines to the nuclear Navy; and sea 
trials of the Soviet icebreaker, Lenin. 

There is little encouragement to American hopes for 
an expanded nuclear equipment market as a result of the 
Euratom program. Only one of five European reactor- 
construction proposals is meeting deadline requirements 
of the Euratom invitation—the SENN plant in Italy, 
which will be financed in part by the World Bank under 
arrangements initiated more than two years ago. 

Applications of radiation received a setback with de- 
ferment of Army plans to operate an ionizing radiation 
center for radiation sterilization of food. Relatedly, 
an AEC-sponsored survey revealed that the total net 
savings realized by major industries from using radio- 
isotopes amounted to just under $40 million annually. 
This was approximately one tenth of the 1957 AEC 
estimate and resulted primarily from a redefinition of 
what constituted actual savings to industry. Returns on 
isotope and radiation investment are very high in many 
instances, although only a small percentage of American 
industrial companies are availing themselves of these 
opportunities for cost savings and profit increases. 


Nuclear Briefs 
b> Homogeneous Reactor Experiment Successful 

Tae Homogeneous Reactor Experiment at ORNL 
has been operated at various powers up to 5 mw for 78 
per cent of the last six months. The reactor consists of a 
central zirconium tank containing enriched uranium in 
the form of urany]-sulfate dissolved in heavy water, sur- 
rounded by a reflector or blanket of heavy water. In the 
current run the reactor cell has been sealed with the cir- 
culating pumps running uninterruptedly for 1600 hr, 
nearing the longest nonstop run of any power reactor. 


he 


> Thermionic Converter as Nuclear Topping Device 

A survey of thermionic energy conversion in the De- 
cember, 1959, issue of the quarterly review of Power 
Reactor Technology, prepared for the U. S. Atomic Energy 
Commission by General Nuclear Engineering Corpora- 
tion, states that the thermionic converter could con- 
ceivably operate as a topping device for nuclear reactors. 

One way this might be accomplished is through the use 
of a reactor fuel a oc having a double-walled jacket 
with cesium vapor in a gap between the two walls. 
The inner wall would be the cathode heated by fission, 
and the outer wall would be the anode cooled by the 
conventional coolant. Direct production of electrical 
energy would accompany the flow of the fission heat 
through the cesium-vapor space to the coolant. The 
heat absorbed by the coolant would be converted to 
electricity by means of the conventional heat cycle with 
the conventional coolant and turbine-generator system. 

About 20 per cent of the reactor heat would be con- 
verted Biesetly toclectrical energy. If the 80 per cent re- 
jected to the coolant were utilized with 30 per cent 
efficiency in a conventional system, this would account for 
24 per cent of the original fission heat. 

ence the total efficiency of the system would be 20 + 

24 = 44 per cent. However, the practical problems in- 
volved are numerous. 


> ZPR-Vi, ZPR-IX, and “Juggernaut” Added at Argonne 

Three new research-reactor facilities are under con- 
struction at Argonne National Laboratory, Lemont, 
Ill. Two of the units are critical assemblies—Zero 
Power Reactor 6, ZPR-VI, and Zero Power Reactor 9, 
ZPR-IX. They are experimental units that produce no 

wer but will provide basic physics information needed 
in the development of fast-breeder reactors. 

The other facility is a low-flux, special-purpose 
research reactor, “‘Juggernaut."’ This light-water re- 
search reactor fueled with highly enriched U-235 will 
operate at a maximum of 250 kw but will be used pri- 
marily as a neutron source. It will provide special 
facilities for calibrating and developing instrumentation 
for the ZPR-VI and ZPR-IX in addition to serving for 
general analytic-chemistry and electronics research. 


> Indian Point Heat Exchanger Arrives 

The first of four 60-ton heat exchangers for Consoli- 
dated Edison's $100-million, 275,000-kw Indian Point 
nuclear power station has been received at the site. 

A mammoth U-shaped 4-ft-diam tube, the heat ex- 
changer, made at Babcock & Wilcox Company, has more 
than 10 miles of 1-in. stainless-steel tubes inside. It is 
40 ft long and 13 ft wide. The unit will use heat 
generated by nuclear fission to make steam. 

Together with the nuclear system, the steam genera- 
tors will be installed in the already completed 160-ft- 
diam containment sphere made of 1-in-thick steel plate. 
Other major components the company is — are 
the reactor core and vessel, a pressurizer tank, and as- 
sociated equipment. 


This 60-ton 
heat exchanger 
will be part of 
one of the four 
steam generators 
at Indian Point 
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Atom Watchers 

Trapped on a jiggling plate, 
hundreds of glass beads act out the 

role of atoms at the General Electric 
Research Laboratory, Schenectady, N. Y. 
The flat plate, suspended by springs, 

is moved by a motor mounted beneath. 
The model is designed to reveal 

how large numbers of atoms may move 
and interact in solid, liquid, 

and gaseous states. At left, 

behavior in a liquid—loosely 

packed, no pattern visible. 

At right, a solid has formed, 

with grain boundaries between 

adjacent groups. 
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Big Wheel 
The world’s largest tire, this 
10-ft giant was developed by Goodyear 
for use on heavy, earth-moving 
equipment. itis 4 ft wide and 
weighs two tons. Its rim, also the 
’ largest, adds another ton. 
The price for a set of four (rims 
extra) is $56,000. Ask for 
size 44.5 x 45. 


Remote-Control 
Manipulator 
This powered 
manipulator, by 
General Mills, which 
permits high- 
precision operation 
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Plastic Jet-Engine Housing 
Westinghouse at Kansas City applied this reinforced- 
plastic housing to the compressor section of a standard jet 
engine. It has sustained 150 hr of full-scale operation. 
The plastic resembles that used in nose cones. 


Glass Heat Exchanger 
Corning Glass has introduced 
this 60-sq-ft unit for 
service with corrosive fluids. It 
is glass jacketed for regenerative service, 
steel jacketed for cooling. 


Rotary Assembly Line 

At Martin's Baltimore 
Division, this wheel has 
replaced the assembly-line 
workbench for electrical 
and electronic components 
of missiles. Advantages: 
Less space, more comfort, 
and absence of customary 
brackets and jigs. 


Levacar “Mach 

This is Ford's first full-scale wheelless 
vehicle. Wettlaufer Engineering 
Corporation of Detroit built the car— 

in just three weeks and four da 

using epoxy-resin plastic formulations for the 
inside surfaces. Ren Plastics, of Lansing, 

Mich., supplied the epoxy resin. 


...-area, is offered in the 
price range of 
master-slave devices. 
It will fill aa need 
in small industrial and 
college laboratories. 
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EUROPEAN SURVEY 


Marine Diesel Engine 


Tue ‘European Survey’’ for November, 1959, described 
and itheeaeeeen a Burmeister & Wain marine diesel engine 
which developed 2100 bhp per cylinder. Designed for 
propelling large single-screw tankers, it had a bore of 
840 mm and a stroke of 1800 mm. It was remarked at 
the time that all the makers of large marine diesel engines 
are busily developing high-power engines of this class 
as a result of the policy of tanker owners to build bigger 
and bigger ships, while showing a marked preference for 
single-screw propulsion. 

FIAT Stabilimento Grandi Motori, of Turin, Italy, 
who have specialized in this type of work for years, have 
produced an engine of even higher hp per cylinder. Hav- 
ing received an order to engine a 38,000-ton tanker, now 
under construction at the Castellammare shipyard, they 
“agoeer a design for one with nine cylinders of 900-mm 

re and 1600-mm stroke; but, in view of its exceptional 
size, they built first a two-cylinder ‘‘pilot plant’’ with 
the same cylinder dimensions, which has been tested 
exhaustively in their works. 

They now report that this engine has given the remarka- 
ble output of 2650 bhp per cylinder, which they claim 


Two-cylinder marine diesel engine has output of 2650 bhp per 
cylinder. Engine is part of a ‘“‘pilot plant’’ for a 38,000-ton 
tanker to have nine cylinders. 
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to be the highest ever reached in an internal-combustion 
engine. 

he speed was 127 rpm and the piston speed, therefore, 
6.8 m/sec (1335 fpm). The mean effective pressure was 
9.2 kg per sq cm (131 psi). At this high power the fuel 
consumption is 165 —polnm, bes but at the more normal 
output of 2000 hp per cylinder, which would probably be 
about the maximum at sea, it comes down to 155 gm on 
medium-grade fuel and about 152-153 gm on first-grade 
diesel oil. 

In design the engine generally follows established 
FIAT practice, with welded bedplate and crankcase, 
through bolts connecting the cylinders to the bedplate, 
cross scavenging, and pressure-fed exhaust turbochargers. 
The nine-cylinder engine will have four turbochargers. It 
will be just under 60 ft long and, from the level of the 
seatings, 36 ft high. 


Internal-Helical-Gear Grinder 


A macaine for grinding the internal helical teeth of 
gas-turbine reduction gears has been developed by the 
Gear Grinding Company, Ltd., Shirley, Solihull, Eng- 
land. The base carries at one end a work slide which is 
reciprocated by a double-acting hydraulic cylinder. 

On this slide is mounted a work spindle which, at one 
end, carries the gear to be ground and at the other the 
indexing and lead-generating mechanism. 

This work spindle comprises two concentric spindles. 
To the inner one is secured an index plate having he same 
teeth as the gear to be ground; the outer carries two 
sectors, one attached to the spindle itself and the other free 
to pivot about it. They are normally locked together by 
a hydraulic cylinder. 

The base disk of the lead-generating mechanism is also 
attached to the outer spindle and is secured by steel tapes 
to a horizontal slide, so that movement of the slide ro- 
tates the spindle. Grinding is effected by the Orcutt 
formed-wheel method, the grinding wheel, carried on a 
double slide on the machine column, being formed to the 
shape of a tooth space by two separate diamond dressing 
mechanisms, operated hydraulically. 

In grinding, the work slide reciprocates so that the 
wheel passes through a tooth space on the gear and then 
stops while the gear is indexed to the next tooth space. 
A flow control valve in the pressure oil circuit sets the 
work slide speed to any desired figure between 0 and 
30 fpm. 


Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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Terylene Ducting for Mine Ventilation 

“Terylene” ventilation ducting at Parsonage Colliery, 
Leigh, Lancashire, England. The National Coal Board 
has placed an order for 30 miles of the ducting com- 
posed of twistiess Terylene base coated with polyviny! 
chloride. The fire-resistant fabric ducting weighs only 
21/2 oz per sq yd. 


New Reactor for 0.E.E.C. Research 


Tue ZENITH reactor at the Atomic Energy Establish- 
ment at Winfrith Heath, Dorset, England, started opera- 
tion on December 19, 1959. It is the first reactor at this 
new plant of the United Kingdom Atomic Energy 
Authority and is to be used initially by the international 
staff of the Organization for European Economic Co- 
operation, High Temperature Reactor Project, to pro- 
vide design data for a 20-mw high-temperature gas- 
cooled reactor experiment, known as DRAGON, also 
to be built at Winfrith. 

This DRAGON Project is a joint undertaking by 
twelve countries—briefly, the six Euratom countries, 
and Austria, Denmark, Norway, Sweden, Switzerland, 
and the U.K.—who have a five-year agreement to under- 
take this research, the cost of which is likely to be be- 
tween $35 and $40 million; it is expected to lead to the 
development of improved materials for use at high tem- 
peratures. 


The core of the ZENITH reactor comprises 235 fuel 
elements, 8 ft high and 4 ft diam, in the form of graphite 


ZENITH Reactor at Winfrith Heath, Dorset, England. 


View showing top face of graphite reflector. 


cylinders containing pellets of fissile uranium oxide, 
fertile thorium pre, and graphite. The ends of the 
elements are of solid graphite and, with the 3-ft-thick 
graphite annulus around the fuel, form a reflector which 
returns some of the escaping neutrons into the core, thus 
saving fuel. The core is enclosed in a pressure vessel 
through which hot nitrogen gas is pumped in a closed 
circuit, raising the core mean temperature to 800 C. 
The pressure vessel and associated plant are contained in 
an airtight building. 

The amount of heat produced by the nuclear reaction 
is very small, as the maximum nuclear power is 100 
watts; this is ample to — the desired physical data, 
while being low enough to avoid inducing such activity 
in the fuel that rearrangement of the core would be 
difficult to carry out. ' 

The effluent will be only very slightly radioactive, but 
(largely to allay public anxiety) it will be discharged 
two miles out to sea. The reactor site is five miles in- 
land, and leakproof operation over this distance is in- 
sured by laying the pipe within another pipe. The 
radioactive effluent flows through the inner pipe and 
the nonradioactive wastes flow through the annular 
—_ between the two pipes. Any radioactive leakage 
therefore escapes into the annular space, where it would 
be soacieniie diluted. It would also be detected at 
once by an automatic monitoring system. 

The pipes are of mild steel and are welded end to end, 
all the welds being radiographically examined. The 
thickness of the pipe walls is '/; in. The metal is given 
an anticorrosive coating, and in addition the lines laid 
on the sea bottom are cased in concrete and lie in trenches 
blasted through the inshore reefs. The seaward ends 
of the pee discharge (through diffusers, to give maxi- 
mum dispersion) into currents which will carry the 
effluent away from the shore into deep water. 


The holes in the inner ring of bricks are for 


control rods and flux-measuring apparatus. Core support grid can be seen in central space and some of top gas-iniet pipe above reflector may 


also be seen. 
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Staff Editor 


2-mil black polyethyl- 
ene is used on a 
bank to prevent soil 
erosion until vegeta- 
tion is well rooted 
(59—A-261). 
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Plastic films are find- 
ing large and varied 
use in the construc- 
tion and the agricul- 
tural industries. The 
limits of its applica- 
tions are guided only 
by the imagination of 
the user. Polyethyl- 
ene film protects 
passerby and adja- 
cent equipment while 
a store is being re- 
surfaced. (59—A-261) 


Typical applications 
of Videne, new poly- 
ester and surfacing 
film, which offers to 
industry a new sur- 
face with unlimited 
possibilities of design 
flexibility and original 
effects (59—A-316) 


ASME TECHNICAL DIGEST 


Rubber and Plastics 


Plastic Films in Construction and Agricul- 
ture. .59—A-261...By T. E. Werkema, The 
Dow Chemical Company, Midland, Mich. 
1959 ASME Annual Meeting paper (multi- 
lithographed; available to Oct. 1, 1960). 


Plastic films represent a relatively new 
but rapidly growing segment of the 
vigorous plastic industry. These films 
are finding large and varied use in the 
construction and agriculture industries 
primarily because of their weather resist- 
ance, heat resistance, translucence, low 
cost, and ease of handling. 

In 1958 there were approximately 25 
million pounds of plastic films used in 
these two industries. Considering the 
newness of these films, this growth is 
extraordinary. 

From a survey of construction uses of 
polyethylene in 1957, it was reported, 
for example, that there were still many 
local building-supply dealers who did not 
handle the film. Various estimates 
have indicated that use in these two in- 
dustries should grow to about 65 million 
pounds by 1963, an increase of 325 per 
cent. The future markets will depend 
not only on the physical and economic 
characteristics of the materials, but also 
on the imagination with which these 
materials are used. 

This paper describes certain applica- 
tions of polyethylene, in particular, and 
discusses physical properties of poly- 
ethylene, polyvinyl chloride, poly- 
propylene, polyester, and cellulose ace- 
tate. 


Videne—A Polyester Laminating and Sur- 

facing Film. .59—A-316...By C. W. Taylor, 

Goodyear Tire and Rubber Company, 

Akron, Ohio. 1959 ASME Annual Meeting 

paper (multilithographed; availabie to 
. 1, 1960). 

Videne is a thermoplastic polyester 
laminating film which is water clear, 
unoriented, amorphous, and noncrystal- 
lizing. By chemical definition, Videne 
is a linear copolyester. Videne is pro- 
duced by extrusion methods in widths 
up to 56 in. and in thicknesses ranging 
from 200 to 750 gage. 
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Its outstanding properties are abrasion 
resistance, high strength, high hardness, 
good optical properties, good resistance 
to gaseous permeability, excellent elec- 
trical properties, and service tempera- 
ture ranging from minus 40 to 200 F. 

Videne is compatible with rigid vinyl 
papers, textiles, foils, metal surfaces, 
and wood surfaces, and is usually proc- 
essed by rotary or press-platen lamina- 
tions. The material has excellent vac- 
uum-forming characteristics which will 
extend to the limitations of the snbstrate 
material. 

Videne film finds major applications in 
the following areas: 


1 Plywood and associated products 
such as particle board, composition 
board, fiber board, and the like. 

2 Paper and textiles. 

3 Metal. 

4 Plastics. 


Videne can be utilized as a clear or 
satin-finished film; will be produced in 
pigmented opaque films; can be reverse 
or directly printed; and can be subjected 
in all cases to embossing designs. 

This offers to industry a new surface 
with unlimited possibilities of design 
flexibility and original effects. The 
stylists, designers, and architects have 
a new film chat can stretch their imagina- 
tion to limits not possible in the past. 


Polyethylene Pipe Progress. .59—A-321... 
By A. Stockfleth, E. |. du Pont de Nemours 
and Company, Inc., Wilmington, Del. 1959 
ASME Annual Meeting paper (multilitho- 
graphed; available to Oct. 1, 1960). 


Polyethylene pipe has proved success- 
ful because it was strong, flexible, tough 
at low temperatures, imparted no taste 
or odor, was chemically inert and resist- 
ant to many of the corrosive elements 
that frequently are troublesome to iron 
and steel, copper or brass, and because of 
this there appears to be a natural market 
for polyethylene pipe. 

This paper concerns itself with the 
development, current status, and future 
position of polyethylene pipe. 

Emphasis is placed on product de- 
velopment, pipe manufacture, and pipe 
testing, and the relationship these have 
to product utility. 

The various types of polyethylene used 
in pipe are discussed as are the various 
zones of progress—materials, processing, 
fittings, standardization, and the user. 


Factors Affecting the Leng-Term Per- 
formance of Polyethylene Plastic Pipe.. 
59—-A-323...By W. P. Acton, Hercules 
Powder Company, Wilmington, Del. 1959 
ASME Annual Meeting paper (multilitho- 
graphed; available to Oct. 1, 1960). 


There are few applications for plastics 
which are more demanding than pipe. 
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In a plumbing system, the plastic pipe 
must operate under a constant internal 
stress for many years. It has long been 
recognized that variations in materials or 
in process techniques can affect the per- 
formance of plastic pipe, but only re- 
cently have the effects of these variations 
been determined quantitatively. 

Although fabrication techniques can 
affect the performance of plastic pipe, 
the scope of this paper is limited to the 
effect of the choice of polyethylene. 
The effect-of time and variations in type 
of polyethylene on the stress-rupture 
behavior of polyethylene pipe is dis- 
cussed. The effect of density and molecu- 
lar weight of polyethylene on ductile 
and brittle-failure mechanisms is con- 
sidered. The long-term performance of 
polyethylene pipe must be predicted by 
extrapolation of accelerated test results 
obtained at elevated temperatures. Ex- 
trapolation methods are discussed. 

There are a wide variety of polyethyl- 
ene materials available today. All of 
them have different properties and not 
all of them are suitable for pipe applica- 
tions. 

The ideal polyethylene for pipe would 
have the highest density (consistent with 
coiling) which would give it the highest 
strength level; and the highest molecular 
weight (consistent with fabrication) 
to insure good long-term aging properties. 

Because of the great difference between 
polyethylene resins, every material must 
be tested at three temperature levels, at 
least, for not less than 10,000 hr. Only 


Power 


A Test to Anticipate the Performance of 
Steam Piping at 5000 Psi and 1200 F.. 
59—A-230...By G. C. Wiedersum, Jr., 
Assoc. Mem. ASME, Philadeiphia Electric 
Company, Philadelphia, Pa. 1959 ASME 
Annual Meeting (multilithographed; 
available to Oct. 1, 1960). 


The Eddystone No. 1 Unit will operate 
under steam conditions of 5000 psi and 
1200 F. Tests are being made concurrent 
with the operation of this unit to antici- 
pete the performance of the Type 316 
main steam piping. 

The main steam piping of Eddystone 
No. 1 includes 93 shop welds and 75 field 
welds, plus 41 penetrations and attach- 
ments involving welds. Each one of 
these must be considered as a possible 
source of difficulty in the light of what 
little information and experience exists. 
There is not much known about the 
formation and effect of sigma phase 
other that that it is likely to form slowly 
at1200F. There is also the possibility, 
however remote, of some other unex- 
pected phase change in Type 316 that 


then will sufficient data be available for 
intelligent extrapolation. The methods 
of extrapolation available, both graphi- 
cal and the Larson-Miller concept, seem 
well founded. 

Once the stress-rupture behavior of a 
certain pipe has been established, it is 
possible to assign a permissible operating 
stress somewhat below the stress ex- 
pected to cause failure after a long period 
of time. This provides a large margin of 
safety to insure the satisfactory long- 
term performance of polyethylene pipe. 


Uniform Two-Way Orientation of Plastic 
Films. .58—A-113...By M. O. Longstreth, 
Mem. ASME, and Turner Alfrey, Jr., Dow 
Chemical Company, Midland, Mich. 1959 
ASME Annual Meeting paper (in type; 
to be published in Trans. E—J. 
a for indus.; available to Oct. 1, 


In aie for a plastic film to be stretched 
at equal rates in the longitudinal and the 
transverse direction, a highly specific 
geometrical flow pattern must be estab- 
lished in the stretching zone. 

This flow pattern involves diverging 
radial flow lines; the velocity at any 
point is directly proportional to the 
distance from the convergences point of 
the flow lines. 

These geometrical facts lead to certain 
design requirements for a machine to be 
used in the production of plastic film with 
uniform two-way orientation. 

In order for new concepts to be ex- 
pressed in terms of practical working 
designs for machinery, mechanical de- 
velopment is required. 


would not become apparent until after a 
long period of exposure at 1200 F, similar 
to the unexpected graphitization that 
occurred in the welds of carbon-moly 
piping after several years of exposure. 

In view of these uncertainties, it was 
decided to develop a test that would pre- 
dict as closely as possible the “‘in-service"’ 
performance of the Eddystone No. 1 main 
steam piping. Even if the test results 
were not obtained before the unit went 
into service, it would still permit taking 
some remedial! action in the plant to fore- 
stall any difficulty that might be revealed 
in the test. 

Determination of the test conditions is 
described, design and operation of the 
test, and some preliminary results are 
noted in this paper. 


The Distinguishing Aspects of Marine Engi- 
neering. .598—A-202...By G. L. West, Jr., As- 
soc. Mem. ASME, The University of Michigan, 
Ann Arbor, Mich. 1959 ASME Annual Meeting 
paper (multilithographed; available to Oct. 1, 
1960). 


Unique characteristics of marine engi- 
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neering are described and emphasized 
through comparison between the fields of 
marine and mechanical engineering. 
Marine engineering includes a wide 
range of engineering problems and, there- 
fore, necessarily demands great versatil- 
ity. 

As a preface to outlining the distin- 
guishing aspects of marine engineering, a 
brief review of shipbuilding and the 
shipping industry is given. 

The marine engineer's job, as distinct 
from the naval architect's job, is out- 
lined and the requisite formal education 
for marine engineering is treated. Also 
included in an Appendix are the mechani- 
cal and marine engineering curriculums. 


Research Problems Relating to Produc- 
tion and Quality Control of Ultrapure 
Feedwater for Eddystone Station. .59— 
A-240...By J. A. Levendusky and V. J. 
Calise, Mem. ASME, Graver Water Condi- 
tioning Company, New York, N. Y. 1959 
ASME Annual Meeting paper (multilitho- 
graphed; available to Oct. 1, 1960). 


Results are presented of an investiga- 
tion undertaken as part of the Eddystone 
Research Program to provide the infor- 
mation that is required to insure the pro- 
duction and quality control of the ultra- 
pure condensate feedwater required for 
the Eddystone station. 

The design of the supercritical boiler 
has forced the creation of a new criterion 
for determining water purity for this type 
of plant. 

Pilot-plant data are presented on the 
filtration and demineralization process 
for treating condensates. Specific design 
features were incorporated into the de- 
sign of the large-scale plant equipment on 
the basis of the pilot-plant data. 

Analytical measurements and the de- 
velopment of a new automatic instrument 
for measuring suspended solids are also 
discussed. 

The true test of operation of the con- 
densate-purification system will be made 
when the Eddystone Station goes into 
operation. Based on the pilot-plant 
data, the ability of the equipment 
selected to produce the ultrapure water 
required for the Eddystone Station has 
been confirmed. 

Basic information has been obtained 
on the operating characteristics of the 
precoat filters and ion-exchange equip- 
ment which will permit the operation of 
this equipment in the most efficient 
manner. 

Also, results of test work have: 


1 Provided for filtration as an impor- 
tant part of the purification cycle for the 
removal of suspended solids. 

2 Established that iron and copper 
compounds will be reduced to the de- 
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sirable levels and this is accomplished by 
filtration, not ion exchange. 

3 Demonstrated that in the event of a 
condenser failure the mixed-bed units will 
remove the solids and silica effectively. 

4 Extremely accurate analytical 
methods were worked out for plant con- 
trol, and a new analytical instrument, The 
Tape Analyzer, will be used to aid in 
monitoring the system so as to insure 
that ultrapure water is obtained at all 
times. 


Ad 


in S Turbines for Marine 
Propulsion. .By A. D. Somes, 
Mem. ASME, General Electric Company, 
West Lynn, Mass. 1959 ASME Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Engng. for Power; 
available to Oct. 1, 1960). 


Advances in the design and construc- 
tion of steam turbines for the propulsion 
of ships growing out of current trends in 
the construction and operation of mer- 
chant ships, as distinct from naval vessels, 
are considered. 

The effects of increases in power and 
steam conditions, and changes in classi- 
fication rules, are examined and assessed 
in relation to the turbines. 

New concepts and methods in design 
are discussed and experience with ad- 
vanced designs is indicated. 

Some examples of actual] details of con- 
struction developed to meet new condi- 
tions are presented. 


Thermal in High-Speed Gear- 
ing. .59—A-118...By W. P. Welch, Assoc. 
Mem. ASME, and J. F. Boron, Westing- 
house Electric Corporation, Philadelphia, 
Pa. 1959 ASME Annual Meeting paper 
(in type; to be published in Trans. ASME 
—4J. Engng. for Power; available to Oct. 
1, 1960). 

Thermal-expansion effects in gearing 
have usually been considered from a 
steady-state point of view. 

A theory of thermal instability is de- 
veloped which takes into account the 
tendency of the thermal effects to be re- 
generative. 

This theory provides an adequate and 
complete explanation for several pre- 
viously unexplained cases of tooth failure 
in high-speed, high-horsepower reduc- 
tion gears. 

Experimental verification of the theory 
is presented and some of the conditions 
for avoiding thermal instability are de- 
scribed. 


The Critical and Two-Phase Flow of 
Steam. .59—A-223...By W. G. Steltz, 
Assoc. Mem. ASME, Westinghouse Elec- 
tric Corporation, Lester, Pa. 1959 ASME 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1960). 


Results of a digital-computer and 
analytic study of the critical flow of a 
compressible fluid are presented in this 


paper. The expanding flow ofa fluid ina 
single-phase region as well as the expan- 
sion of a fluid to a two-phase region is 
considered and described by analytic ex- 
pressions relating choking velocity, 
critical pressure ratio, and flow per unit 
area characteristics. 

A comparison is made of the analytic 
results which assume a constant value of 
the isentropic expansion exponent, with 
the digital-computer results using ie 
actual properties of steam. 

All analyses assume the fluid to be in 
thermodynamic equilibrium. 

A skeleton Mollier diagram is pre- 
sented for steam showing the exponent in 
the wet and superheated regions. 

The choking velocity is presented in 
plot form as a function of the inlet condi- 
tions as well as state point conditions; 
critical pressure ratio is presented as a 
function of inlet conditions. 

The critical flow per unit area is pre- 
sented in the form of a factor K plotted 
versus inlet conditions; this factor K 
when multiplied by inlet pressure pro- 
duces the desired value of critical flow. 


Fuels 


Relationship of Coal-Ash Viscosity to 
Chemical Composition. .59—Fu-4...By W. 
L. Sage and J. B. Mcllroy, The Babcock & 
Wilcox Company, Alliance, Ohio. 1959 
ASME-AIME Solid Fuels Conference paper 
(multilithographed; to be published in 
Trans. ASME—J. Engng. for Power; 
available to Aug. 1, 1960). 


With the growth of the slag tap boiler, 
the ability to predict accurately the fluid 
characteristics of the ash by laboratory 
means becomes increasingly impor- 
tant. 

In the past, because of the smaller units 
and the more abundant sources of coal, a 
miscalculation of coal suitability could 
usually be corrected by changing fuel 
sources. However, many modern plants 
because of location or long term con- 
tracts are often committed in advance to 
burn a specified coal. 

Furthermore, the flow characteristics 
of an ash in relation to furnace tempera- 
ture have considerable bearing on the 
design and selection of firing equip- 
ment. 

This paper discusses information on 
coal-ash behavior in the temperature 
range suitable for liquid ash removal and 
shows how this is related to boiler design 
and fuel characteristics. 

A description of a method for pre- 
dicting slag viscosity from ash analysis 
and fusion temperatures is given. 

Also, a method is shown for predicting 
the flux requirements to obtain desired 
slag flow characteristics from an un- 
satisfactory fuel. 
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components from a stack. 


. an epitrochoidal cam. 


circle of an orthocycloid. 
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treatment of the problem. 


of rigidity. 
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Some Applications of the Cycloid in 
Machine Design. .59—A-134...By E. P. 
Pollitt, Armour Research Foundation, 
Chicago, Ill. 1959 ASME Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Engng. for indus.; available 


Cycloidal motions have many applica- 
tions in mechanical engineering. 

The multilobed epicycloid has sharply 
pointed cusps; therefore a machine ele- 
ment performing an epicyclic motion can 
be utilized for performing operations re- 
quiring a corresponding action, like 
folding of flexible materials or feeding of 


A speed reducer, distinguished by ex- 
treme compactness, is based on the use of 


Linkages, which perform approxi- 
mately straight-line motions, can be de- 
signed so that they approximate the 
motion of the center of the generating 


A Discussion of the Vibration Characteris- 
tics of a Simple Mechanical Connection. . 
59—A-41... By Arthur Sorenson, Jr., Assoc. 
Mem. ASME, General Motors Corporation, 
Milwaukee, Wis. 1959 ASME Annual Meet- 
ing paper (in type; to be published in 
Trans. ASME—J. Engng. 


The behavior of a simple mechanical 
connection over an extended frequency 
range is analyzed with particular refer- 
ence to vibration transmission and isola- 


The limitations inherent in a simplified 
analysis are clarified by a more refined 


The significance of higher critical fre- 
quencies associated with the distributed 
mass of the connection is pointed out, and 
this leads to a more generalized concept 


A qualified definition of rigidity is sub- 
sequently introduced, and the correspond- 
ing performance characteristics of a vi- 
bration transmitter and isolator are dis- 


, The dependency of performance criteria 
on the type of excitation is emphasized, 
and the essential ideas embodied in the 
paper are illustrated in an example. 


Positive-Acceleration Clutch. .59—A-54... 
By R. C. Ebersold, The Warner and Swasey 
Company, Cleveland, Ohio. 
Annual Meeting paper (multiiithographed; 


Positive-acceleration clutches were de- 
veloped for the auxiliary cross slides on a 
single-spindle automatic turning ma- 
chine. The clutches allow one or both 
of the cross slides to be started, rapid- 
traversed, fed and stopped precisely in the 
desired relationship to the mainslide, 
with smooth and shockless engagement. 
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The clutches can be used for smooth 
starting and stopping of drive shafts. 
Where rotary motion is intermittently 
required, a fixed timing relationship can 
be established to other drives. 

In either position (engaged or disen- 
gaged) positive control of the driven 
member is maintained. By associating a 
dog clutch with the positive-acceleration 
clutch, large torque transmittal is accom- 
plished with small components. 

An application of the principles in the 
operation of machine-tool slides is shown 
and explained in this paper. 


Study of Critical Velocity of Stick-Slip 
Sliding. .59—A-146...By R. Singh, 
Britannia Engineering Company, Ltd., 
Titaghur, West Bengal, india. 1959 ASME 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. 
for Indus.; available tc Oct. 1, 1960). 


The motion of a body sliding under 
boundary friction, at a velocity slower 
than a particular critical velocity of the 
system, proceeds in a discontinucus or 
stick-slip form. 

This paper presents a theoretical analy- 
sis and an experimental study of the 
critical velocity of stick-slip sliding 

The influence of various parameters, 
such as friction, damping, stiffness, and 
sliding mass of the system on the critical 
velocity, was studied on a mechanical 
model arranged on a milling machine. 

The arrangement was also simulated on 
an electric analog computer. 

Good correlation was observed be- 
tween the theoretical values and the ex- 
perimental results on the mechanical 
model and on the analog computer. 


Design by Quantitative Factor of Safety. . 
59—A-48...By Hsuan-Loh Su, Imperial 
College, London University, London, 
England. 1959 ASME Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Engng. for Indus.; available 
to Oct. 1, 1960). 


The traditional safety factor has a 
qualitative meaning only. 

However, it can be quantitatively 
interpreted -through the possible varia- 
tions of the components in a design as 
well as the probability of safety. 

The proposed design method based on 
such a safety factor gives not only a more 
rational but also a more economic design 
than the conventional methods. 


The Measurement of Very Low Frictional 
Torques in Rotating Equipment. .59— 
A-43...By M. Zaid, Assoc. Mem. ASME, 
Technik Incorporated, Syosset, N. Y.; 
and |. S. Tolins, Assoc. Mem. ASME, 
Ford Instrument Corporation, Long Island 
City, N. Y. 1959 ASME Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Engng. for indus.; available to 
Oct. 1, 1960). 


In the design of high precision, rotat- 


ing equipment such as air bearings, gyro- 
scopes, and the like, it has become pos- 
sible to reduce the frictional torques to 
“almost zero’ values. The measure- 
ment and classification of the sources of 
these minute torques during rotation is 
exceedingly difficult, but very important 
for correct application and further de- 
sign improvement. 

It is the purpose of this paper to pre- 
sent two techniques for the measure- 
ment and discrimination of the torques, 
and an example showing the accuracy of 
these techniques. 

Although these methods were de- 
signed specifically for the measurements 
of low torques, they work equally well 
for any magnitude and as such present a 
good evaluation technique. A compari- 
son made with the values obtained by 
one of the better ‘‘direct’’ methods indi- 
cates that the direct method is inade- 
quate. 


Refinement of Finite Difference Calcula- 
tions in Kinematic Analysis. .59—A-53... 
By B. W. Shaffer, Mem. ASME, New York 
University, and Irvin Krause, Assoc. Mem. 
ASME, City College of New York, New York, 
N. Y. 1959 ASME Annual Meeting paper 
(in type; to be published in Trans. ASME— 
J. Engng. for Indus.; available to Oct. 
1, 1960). 


First and second finite-difference ex- 
pressions are derived for the first three 
derivatives of displacement with respect 
to time. 

The numerical results obtained by ap- 
plying these difference expressions to a 
specific cam-follower mechanism are 
found to be in good agreement with the 
values obtained by successive differentia- 
tion of the displacement-time equation. 

Procedures for evaluating and improv- 
ing the numerical results are also dis- 


cussed. 


Deformation and Moments in Elastically 
Restrained Circular Plates Under Ar- 
bitrary Lord or Linear Thermal Gradi- 
ent. .59—A-39...By M. Zaid, Assoc. Mem. 
ASME, and M. Forray, Republic Aviation 
Corporation, Farmingdale, N. Y. 1959 
ASME Annual Meeting paper (in type; to 
be published in Trans. ASME—J. Engng. 
for Indus.; available to Oct. 1, 1960). 


The problem of a circular plate, with 
a central hole, elastically constrained 
against rotation and deflection, acted 
upon by a transverse linear temperature 
gradient or a general axisymmetrical 
loading condition is considered in this 
paper. 
With the aid of presented graphs and 
simple algebraic equations, it is a rela- 
tively simple matter to construct the 
desired deflection and stress pattern for 
any combination of elastic constraints 
and load distribution. 
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Mechanical Vibration Filters With Non- 
linear Characteristics. .59—A-42...By W. 
J. Worley, Mem. ASME, University of Iili- 
nois, Urbana, Ill. 1959 ASME Annual Meet- 
ing paper (in type; to be published in 
Trans. ASME—4J. Engng. for Indus.; availa- 
ble to Oct. 1, 1960). 


The steady-state and transient solu- 
tions for the motion of a mass coupled 
through a linear spring and viscous 
damper to a vibrating base are well 
known. To determine whether a non- 
linear spring and a nonlinear damper 
will improve the isolation character- 
istics of a suspension for steady state as 
well as for transient vibrations is the 
subject of this paper. 

The behavior of a single degree ot 
freedom system consisting of a single 
mass mounted on a spring and damper 
attached to an oscillating base is in- 
vestigated. Steady-state and transient 
sinusoidal oscillations are applied to 
the base to which the suspension is 
attached. The response of the mass is 
recorded for various combinations of 
linear and nonlinear springs and dampers. 
Solutions are obtained with a differential 
analyzer. 


Hydraulics 


On Cathodic Protection in Cavitation 
Damage. .59—A-170...By M. S. Plesset, 
Mem. ASME, California Institute of Tech- 
nology, Pasadena, Calif. 1959 ASME 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Basic 
Engng.; available to Oct. 1, 1960). 


An experimental procedure has been 
developed which makes possible accurate 
and reproducible determinations of cavi- 
tation damage. 

This procedure has been applied to a 
study of the effect of cathodic currents on 
cavitation damage. 

A series of experiments, in which the 
test liquid was a solution of salt in water, 
showed a reduction in cavitation weight 
loss for all of the materials examined 
when the test specimen was made the 
cathode of an electrolytic cell and when 
the conditions were such that gas was 
evolved at the specimen surface. 

This protective effect against cavita- 
tion damage increased with increasing 
magnitude of the cathodic current. 

These observations support the view 
that the protective effect was due to the 
layer of hydrogen gas evolved on the sur- 
face of the specimen. 

A similar protective effect was ob- 
served when the specimen was made the 
anode in a test liquid which was buffered 
distilled water; in this situation the gas 
evolved at the specimen surface is oxygen. 

Additional evidence for this protective 
mechanism on a gas layer on the speci- 
men surface was found in a series of ex- 
periments in which the voltage applied 
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to the cell was reduced to a level at which 

no gas was evolved on the surface. 
There was then no protective effect 

with the specimen, cathodic or anodic. 


Correlation of Cavitation Inception Data 
for Centrifugal Pump Operating in Water 
and in Sodi Potassi Alloy (NaK).. 
59—A-156...By A. G. Grindell, Assoc. 
Mem. ASME, Oak Ridge National Labora- 
tory, Oak Ridge, Tenn. 1959 ASME 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Basic 
Engng.; available to Oct. 1, 1960). 


The static head at pump suction at the 
time of cavitation inception was corre- 
lated for water and for 1500 F NaK on 
the basis of the differences of the vapor 
pressures of the two liquids. 

The difference between the vapor 
pressures, for the same conditions of 
pump speed and liquid flow, was added 
to the water-test cavitation inception 
value; this proved to be a good ap- 
proximation to the experimental value 
found for cavitation inception with NaK. 


Some Corrosion Effects in Accelerated 
Cavitation Damage. .59—A-52...By W. C. 
Leith, Mem. ASME, Dominion Engineering 
Works, Montreal, P. Q., Canada; and 
A. L. Thompson, McGill University, Mon- 
treal, P. Q., Canada. 1959 ASME Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Basic Engng.; availa- 
ble to Oct. 1, 1960). 


Cavitation can be described as a hy- 
drodynamic phenomenon which relates 
to the formation and collapse of vapor 
bubbles in a flowing liquid. These bub- 
bles form in fegions where the local 
pressure is reduced below the vapor pres- 
sure at that temperature; and conversely, 
these bubbles start to collapse as soon as 
the local pressure increases above the 
vapor pressure. 

The conjoint mechanical-chemical de- 
struction of metals by accelerated cavita- 
tion in a magnetostriction apparatus indi- 
cates relative effects of the metal prop- 
erties (hardness, metallurgical struc- 
ture, corrosion-fatigue limit) and of the 
liquid characteristics (temperature, pres- 
sure, wettability) which have been con- 
firmed by field experience in hydraulic 
turbines and in water-cooled diesel cylin- 
der liners. 


The Selection of Length and Head Scales 
for Cavitation Tests. .59—A-40...By Pierre 
Danel, Assoc. Mem. ASME, and Jacques 
Duport, SOGREAH, Grenoble, France. 
1959 ASME Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Basic Engng.; available to Oct. 1, 1960). 


The most important problems to be 
solved in investigating cavitation on 
scale models concern choice of length and 
velocity scales and determining if there 


Schematic diagram of magnetostriction apparatus for producing 
accelerated cavitation (59—A-52) 
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are lower limits beyond which these 
characteristics can be scaled down. In 
dealing with turbomachines, or more 
generally flow under pressure, it is also 
necessary to know whether the head (or 
velocity) scale and length scale can be 
chosen independently of each other as is 
done where cavitation does not occur. 

In this paper some of the precautions 
are described that have to be taken to ob- 
tain a correct representation of the pres- 
sure field in a cavitation model and to be 
certain of the critical pressure that has to 
be used. 


Rotating Wakes in Vaneless Diffusers... 
59—-A-104...By R. C. Dean, Jr., Assoc. 
Mem. ASME, Ingersoll-Rand Company, 
Phillipsburg, N. J.; and Yasutoshi Senoo, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1959 ASME Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Basic Engng.; availa- 
ble to Oct. 1, 1960). 


Experimental investigations have 
shown that the flow discharged from a 
centrifugal compressor or pump impeller 
into a diffuser is often unsteady and 
axially asymmetric. 

A theory based upon a simplified model 
is developed for this type of flow. 

The theory predicts a significant rever- 
sible work transfer between parts of the 
flow with different velocities. 

This effect only occurs in cases of ro- 
tating distortion patterns; stationary 
distortion patterns, therefore, behave 
differently. 

Theoretical results are compared to 
measurements and good agreement is 
found. 

The implications of the theory have 
been investigated by means of machine 
computations and are discussed herein. 


Radial Distributions of Temporal-Mean 
Peripheral Velocity and Pressure for 
Fully Developed Turbulent Flow in Curved 
Channels. .59—A-51...By A. W. Marris, 
Assoc. Mem. ASME, University of British 
Columbia, Vancouver, B. C., Canada. 
1959 ASME Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Basic 
Engng.; available to Oct. 1, 1960). 


Experimental results are presented for 
the radial distributions of pressure and 
peripheral velocity for the turbulent 
flow of water in two closed curved 
channels of rectangular cross section and 
large depth-to-width ratio. The trav- 
erses were taken at the equatorial sec- 
tion of the channel and sufficiently far 
round the curve for the effect of curvature 
on the mean motion to be fully estab- 
lished. The two channels employed had 
widely differing mean radius-to-width 
ratios m. The data obtained for a wide 
range of flow rates in the channel with a 
larger m indicated that Reynolds similar- 
ity existed between the flows in this chan- 
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nel. These data are compared with the 
pressure and velocity profiles predicted by 
potential flow theory and with a semiem- 
pirical logarithmic velocity distribution. 

Results obtained for the channel with 
smaller » showed that at above a certain 
Reynolds number an anomaly occurred in 
the flow, manifesting itself as an unstable 
“*belt’’ of faster moving fluid, which 
moved outward from the inner wall as 
the Reynolds number was increased. 
This effect, considered to be the conse- 
quence of upstream stall, was accom- 
panied by an adverse longitudinal-pres- 
sure gradient at the inner wall of the 
channel. It appeared to be eliminated by 
the insertion of an upstream splitter vane 


ihness Effects on Frictional Resist- 
ance of Enclosed Rotating Disks. 
A-55...By R. E. Nece, Renee’ Mem. ASME, 
University of Washington, Seattle, Wash.; 
and J. W. Daily, Mem. ASME, Massachu- 
setts Institute of Technology, Cambridge, 
Mass. 1959 ASME Annual Meeting paper 
(in type; to be published in Trans. ASME 
pe 7 Basic Engng.; available to Oct. 1, 
1960). 


The effects of surface roughness on the 
frictional resistance of enclosed rotating 
disks have been studied experimentally. 

Torque data were obtained over the 
range of disk Reynolds numbers 4 X 10* to 
6 X 10° for three different relative rough- 
nesses a/k of 1000, 2000, aad 3200 at 
three axial-clearance-to-disk-radius ratios 
s/a of 0.0227, 0.0609, and 0.112 for a 
constant, small, radial tip clearance. 


Heat Transfer 


Laminar Skin Friction and Heat Transfer 
on Fiat Plates With Wedge-Shaped 
Grooves in Flow Direction. .59—A-143... 
By T. F. irvine, Jr., North Carolina State 
College, Raleigh, N.C.; and E. R. G. Eck- 
ert, Mem. ASME, University of Minnesota, 
Minneapolis, Minn. 1959 ASME Annual 
Meeting paper (in type; to be publishedin 
Trans. ASME—J. Heat Transfer; availabie 
to Oct. 1, 1960). 


The flow of fluids in ducts having 
noncircular cross sections has been 
studied by the authors and reported in a 
number of publications. 

In one of the cross sections investi- 
gated, that of an isosceles triangle with 
a height-to-base ratio of 10, it was ob- 
served that the flow in the narrow apex 
region behaved in a very peculiar manner 
in the neighborhood of the transition 
point. 

It was shown by flow-visualization 
techniques and velocity-field measure- 
ments that the influence of the converging 
walls in corner regions was such as to 
exert a stabilizing influence on the flow 
field. Thus, although the flow in the 
core of the fluid near the triangle base 


The existence of four possible basic 
flow regimes in the axial gap between the 
disk and casing wall was verified. 

Empirical expressions have been pre- 
sented which predict the initial point of 
onset of turbulence in the flow within 
the boundary layer on the disk, the point 
at which the surface roughness becomes 
fully effective, and the magnitudes of the 
resistance coefficients in the zone of fully 
rough turbulent flow. 

The similarities and differences be- 
tween smooth and rough-disk torque be- 
havior, and to a limited extent boundary- 
layer behavior, have been noted. 


A Torsional Vibration Problem as Associ- 
ated With Synchronous Motor Driven 
Machines. .59—A-141...By R. N. Brown, 
Allis-Chaimers Manufacturing Company, 
Milwaukee, Wis. 1959 ASME Annual 
Meeting paper (in type; to be published in 
Trans. ASME—J. Basic Engng.; available 
to Oct. 1, 1960). 


Certain component failures in syn- 
chronous-driven high-inertia rotating 
equipment may be traced to a phenomenon 
peculiar to the starting characteristic of a 
salient-pole-synchronous motor: A syn- 
chronous motor contributes a pulsating 
torque during the starting cycle. 

Though this fact is well known in it- 
self, it has not been associated with the 
effect it may have on a high inertia load. 

The pulsating torque may excite a 
torsional resonance, which will in turn 
induce very high stresses in the driven 
train members. 


was turbulent, a significant portion of the 
fluid near the apex was laminar and re- 
mained so at high Reynolds numbers. 

This stabilizing phenomenon gave rise 
to the speculation that in external flow it 
might be possible to delay transition by 
installing wedge-shaped grooves in the 
flow direction. Thus an interest was 
generated in studying the boundary-layer 
development in such grooves. 

The present paper reports the results of 
such an investigation using the von 
Karman-Pohlhausen-Kroujiline integral 
equations to study the velocity and ther- 
mal boundary-layer growth and the as- 
sociated skin friction and heat transfer. 


Sublimation Mass Transfer .Through 

B y Layers on a Fiat 
T. K. Sherwood, 
Mem. ASME, Massachusetts Institute of 
Technology, Cambridge, Mass.; and Olev 
Trass, University of Toronto, Toronto, 
Ont., Canada. 1959 ASME Annual Meet- 
ing paper (in type; to be published in 
Trans. ASME—J.Heat Transfer; available 
to Oct. 1, 1960). 


Data are reported on rates of sublima- 
tion mass transfer from an adiabatic, 


sharp-edged flat plate exposed to air 
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streams at Mach numbers of 0.43, 2.0, 
and 3.5. Thickness decrease of the sub- 
liming naphthalene coating, plate sur- 
face temperature, and flow conditions 
were measured. 

An analysis of friction and heat transfer 
in turbulent compressible flow has been 
extended to mass transfer at low rates. 

Agreement between theory and data is 
good over the entire range of Reynolds 
numbers from 3 X 104 to 9 X 10°. 

The effect of compressibility on mass 
transfer is found to be slightly greater 
than on friction. 

The measurement of the sublimation 
rate of thin coatings of solids provides a 
powerful technique of obtaining local 
friction coefficients, being simpler and of 
a wider applicability than the method 
involving force measurements on small 
floating surface elements. 


Mass Transfer, Flow, and Heat Transfer 
About a Rotating Disk. .59—A-107...By E. 
M. Sparrow, Assoc. Mem. ASME, and J. L. 
Gregg, Assoc. Mem. ASME, NASA Lewis 
Research Center, Cleveland, Ohio. 1959 
ASME Annual Meeting paper (in type; to 
be published in Trans. ASME—J. Heat 
Transfer; available to Oct. 1, 1960). 


The effects of mass injection or removal 
at the surface of a rotating disk on heat 
transfer and on the flow field about the 
disk are studied. 

Consideration is given to gaseous sys- 
tems which are composed of either one or 
two component gases. 

Solutions of the equations which 
govern the hydrodynamics, energy trans- 
fer, and mass diffusion have been ob- 
tained over the entire range from large 
suction velocities to large blowing veloci- 
ties. 

Results are given for the velocity, tem- 
perature, and mass-fraction distributions, 
as well as for the heat-transfer, mass- 
transfer, and torque requirements. 

The effects of the mass transfer are dis- 
cussed in detail. 

It is shown that fluid injection sharply 
decreases the heat transfer at the surface. 


Combined Free and Forced-Convection 
Heat-Generating lL i Flow |! 
Vertical Pipes With Circular Sector 
Cross Sections. .59—A-145...By Pau- 
Chang Lu, Case Institute of Technology, 
Cleveland,Ohio. 1959 ASME Annual Meet- 
ing paper (in type; to be published in 
Trans. ASME —J. Heat Transfer; availa- 
ble to Oct. 1, 1960). 


The free-convection effect in vertical 
pipe flow has recently become quite 
significant in a number of engineering 
applications. The modifier ‘‘vertical’’ 
here is employed to mean that the longi- 
tudinal dimension of the pipe is parallel 
to the direction of the generating body 
force, such as gravity or centrifugal 
force. Combined free and forced-con- 
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vection, heat-generating laminar flow in- 
side cylindrical pipes with elements 
parallel to the direction of the generating 
body force is solved by applying the finite 
Fourier sine transform and finite Hankel 
transforms when the cross sections of the 
pipes are circular sectors. A numerical 
example is provided to show the effects of 
various parameters. 


Experiments on Heat Transfer From 
Spheres Including Combined Natural 
and Forced Convection. .59—A-123...By 
T. Yuge, Tohoku University, Sendai, Japan. 
1959 ASME Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Heat Transfer; availableto Oct.1, 1960). 


Recently there has been much interest 


in heat transfer, mass transfer, and mo- 
tion of small spheres in studies of combus- 
tion, condensation, absorption, and other 
processes where there are liquid drops or 
small particles. Many experimental 
measurements have been made of sphere 
drag, mass transfer, and heat transfer but, 
with the exception of sphere drag, the 
range of Reynolds number was limited. 

Previously the author had published 
experimental heat-transfer data for the 
Reynolds number range from 1.3 X 10° 
to 650. In the present investigation the 
experimental range of Reynolds number 
was extended from 1.44 X 105 to 3.5 
which was extended further by theory to 
Reynolds numbers near zero. 

A further extension of the investi- 
gation included here are experimental 
results for natural convection in the 
Grashof modulus range from 1 to 10° 
and combined natural and forced con- 
vection for cross, opposed, and parallel 
air flows at Reynolds number below 2535. 

The results of these experiments were 
reported but the details of the investiga- 
tions at Reynolds numbers above 5.9 X 
10 are not included as it is a current'study 
of the influence of turbulence on heat 
transfer to spheres to be reported later. 


Heat Transfer to Freon 12 Near the Criti- 
cal State in a Natural-Circulation 
Loop. .59—A-142. .. By J.P. Holman, WADC, 
Wright-Patterson Air Force Base, Ohio; 
and J. H. Boggs, Assoc. Mem. ASME, Okla- 
homa State University, Stillwater, Okla. 
1959 ASME Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Heat 
Transfer; available to Oct. 1, 1960). 


An experimental investigation of heat 
transfer to Freon 12 in the critical region 
was conducted. A closed natural-cir- 
culation loop was used. 

Correlation of the data is presented. 

Separate equations are presented for 
reduced volumes less than one and for re- 
duced volumes greater than one. 

The investigation covered a range of 
temperatures from 150 to 400 F and pres- 
sures from 500 to 950 psi. 


On Combined Free and Forced Convec- 
tion in Channels. .59—A-77...By L. N. 
Tao, Assoc. Mem. ASME, lilinois Institute 
of Technology, Chicago, Ill. 1959 ASME 
Annual Meeting paper (in type; to be pub- 
lished in Trans. ASME—J. Heat Transfer; 
available to Oct. 1, 1960). 


The heat-transfer problems of com- 
bined free and forced convection by a 
fully developed laminar flow in a vertical 
channel of constant axial wall tempera- 
ture gradient with or without heat 
generations are approached by a new 
method. 

By introducing a complex function, 
which is directly related to the velocity 
and temperature fields, the coupled mo- 
mentum and energy equations are readily 
combinable to a Helmholtz wave equa- 
tion in the complex domain. 

This greatly reduces the complexities 
of the problems. For illustrations, the 
cases of flows between parallel plates and 
in a rectangular channel are treated. 

It shows that this method is more di- 
rect and powerful than those of previous 
investigations. 


Boiler Feedwater Studies 


Closing Our Gaps in Our Knowledge of 
Steam Sampling. .59—A-287...By Henry 
Phillips, Assoc. Mem. ASME, Foster 
Wheeler Corporation, New York, N. Y. 
1959 ASME Annual Meeting paper (multi- 
lithographed; available to Oct. 1, 1960). 


In the determination of steam purity, 
it is necessary that the collected sample 
be representative of the main stream. 
The sample must then be transported in 
a minimum amount of time to the point 
of analysis, by suitable tubing, which 
eliminates contamination. Within the 
past few years analytical methods have 
been developed which enable us to deter- 
mine the purity of a sample of steam with 
great precision. Equivalent develop- 
ment has not occurred in the actual 
selection of a sample from a stream. 
The methods of collecting the sample 
have been prescribed by the ASME 
and ASTM organizations. However, 
little has been done to assure us that the 
sample collected has the same composi- 
tion as the steam in the steam pipe from 
which the sample came. The accuracy 
of sampling the steam will depend on: 
(4) Nozzle type; (4) nozzle location; 
(c) sampling rate; (d) operating condi- 
tions—pressure, steam velocity, moisture 
content. 


Results of Steam Sampiing Nozzle Tests 
on Evaporator Vapor. .59—A-301...By T. 
A. Miskimen, American Electric Power 
Service Corporation, New York, N. Y. 
1959 ASME Annual Meeting paper (multi- 
lithographed; available to Oct. 1, 1960). 


Power-plant engineers have been con- 
cerned with measuring the purity of the 
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vapor produced by steam generators. 
In the ASME Power Test Code and the 
ASTM standards there are detailed text, 
drawings, and tables which specify the 
manner of collecting steam samples. 
One might think that the sample is as 
accurately representative as these speci- 
fications and drawings are detailed. 
However, for several years there has 
been a growing suspicion that this is not 
so. 

These doubts about the sampling speci- 
fications have led the Joint Research 
Council on Boiler Feedwater Studies to 
encourage exploration of this problem. 


This paper describes the study— 
equipment, test procedures, and results 
both with multiple-port nozzle and 
traversing nozzle—and its conclusions. 

Controlled carryover was obtained 
from a power-plant evaporator to explore 
sampling-nozzle design and location and 
sample flow rate. It was found that 
droplets of liquid carryover are sepa- 
rated very quickly from initial, random 
dispersion in the vapor stream. Be- 
cause of this, the nozzle location and the 
sample flow rates are more important to 
sampling accuracy than is the nozzle 
design. 


Air Pollution Control 


Effect of Operating Variables on the Stack 
Emission From a Modern Power Station 
Boiler. .59—A-308...By G. C. Jefferis, 
Philadelphia Electric Company, Phila- 
deiphia, Pa.; and J. D. Sensenbaugh, 
Mem. ASME, Combustion Engineering, 
New York, N. Y. 1959 ASME Annual 
Meeting paper (multilithographed; availa- 
ble to Oct. 1, 1960). 


Emissions from power-plant stacks 
have long been recognized as contributing 
to air pollution. It is only in recent 
years, however, that gascous effluents, 
as well as fine particles, are receiving 
attention. For example, the oxides of 
nitrogen, which are produced to some 
extent in all combustion processes, have 
been found to be involved in the forma- 
tion of the oxidizing type of smog found 
on the West Coast. 

A series of tests on stack emissions 
from an oil-fired boiler is described in 
this paper. The tests were carried out on 
the emissions from unit No. 1 at Schuyl- 
kill Station of the Philadelphia Electric 
Company. This is a twin-furnace unit 
of 186-mw capacity. Burners are of the 


wide-range mechanical atomizing type 
with a return-oil system. 

The effects of the following operating 
variables on the dust loading, the com- 
bustible content of the dust, and the 
concentration of nitrogen oxides were 
studied: Windbox air admittance, oil- 
temperature, burner tilt, excess air, and 
gas recirculation. Comparisons are made 
with test results on other units. 


Current Status of Air-Pollution Research 
in the United States. .59—A-306...By 
A. C. Stern, Mem. ASME, Department of 
Health, Education, and Welfare, Cin- 
cinnati, Ohio; and Harry Heimann, De- 
partment of Health, Education, and 
Welfare, Washington, D. C. 1959 ASME 
Annual Meeting paper (multilithographed; 
available to Oct. 1, 1960). 


Air-pollution research in the United 


States is substantial. It is financed 
mainly by governmental funds, and is 
distributed among 11 governmental, 39 
university, and 18 research institutes and 
private laboratories. The total number 
of independent projects is approximately 
140. Approximately 350 full-time and 
400 part-time workers are engaged in the 


Transparent model of flue-gas duct for the first unit of the Herbert A. Wagner Generating 


Station. 


Model represents the south half of a symmetrical induced-draft system, which is 


divided at the exit of the boiler and reunited at the stack as shown (59—A-305). 
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total effort. The laboratory conducting 
the greatest number of projects is the 
Robert A. Taft Sanitary Engineering 
Center of the United States Public Health 
Service. 

Our national air-pollution research 
effort reached its present activity level 
only within the past 3 years, the big 
increment occurring after the enactment 
in mid-1955 of the Federal Air Pollution 
Research and Technical Assistance Act. 
To guide this effort, the United States 
Public Health Service, which is charged 
with the responsibility for administering 
the act and the research funds appropri- 
ated thereunder, held national air-pollu- 
tioa research-planning seminars in 1956 
and 1958. In 1958 a general conference, 
attended by a thousand people, reported 
to the nation the status of the problem 
and the steps being taken to cope with 
it. 

The major emphasis in air-pollution 
research in the United’ States is on studies 
which relate to the type of air pollution 
exemplified by Los Angeles “smog.” 
Since many of the factors contributing to 
this type of air pollution are increasing 
in all large metropolitan areas in the 
United States, the results of this research 
will enhance our understanding of 
present and potential problems through- 
out the country. 


The Use of Transparent Scale Models in 
the Design of Dust-Collector and Gas Duct 
Systems for Coal-Burning Electric-Gener- 
ating Stations. .53—A-305...By E. F. Wolf, 
Mem. ASME, H. L. Von Hohenteiten, and 
M. B. Gordon, Baltimore Gas and Electric 
Company, Baltimore, Md. 1959 ASME 
Annual Meeting (multilithographed; 
available to Oct. 1 ). 


Avoidance of mA: pollution 
has become increasingly important. In 
the electric-utility industry, in particular, 
where its customers are its neighbors who 
insist upon clean air, the importance 
of dust collectors is increasing. 

It has been recognized for many years 
that the performance of a dust collector 
is affected by the properties of the ash. 
It is only in more recent years that the 
influence of the inlet and exit-duct design 
on the operation of a collector has been 
fully recognized. Good gas distribution 
in the whole gas-duct system and espe- 
cially in the approach ducts is necessary 
for the best utilization of the costly 
fly-ash-collecting equipment. 

This paper discusses the use of trans- 
parent scale models as an aid in the de- 
sign of dust collectors and gas-duct 
systems for coal-burning electric-generat- 
ing stations. Some of the techniques are 
described, and specific examples are cited 
of substantial improvements accom- 
plished by means of the scale-model 
studies. 
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Fluid Meters 
Small-Diameter-Orifice Metering ..59— 
A-101...By T. J. Filban, Mem. ASME, and 
W. A. Griffin, Daniel Orifice Fitting Com- 
pany, Houston, Texas. 1959 ASME Annual 
Meeting paper (in type; to be publishedin 
Trans. ASME—J. Basic Engng.; available 
to Oct. 1, 1960). 

A vast amount of knowledge con- 
cerning the behavior of orifice meters in 
2-in. sizes and larger has been compiled 
throughout the years. Industry has 
employed the orifice meter with con- 
fidence because of this compilation of 
knowledge and its proved reliability. 

Of late years there has been an increas- 
ing demand for the orifice meter in sizes 
smaller than 2 in. with tolerances on 
measurement accuracy comparable to 
those governing the larger sizes. To 
guarantee these accuracies it has been 
necessary to flow calibrate each unit of 
orifice and meter tube individually. The 
added expense (sometimes double the 
cost of the uncalibrated unit) and delay in 
delivery have been an obvious deterrent 
to widespread use of these units. 

In view of these facts, a re-examination 
of the possibilities of establishing stand- 
ard discharge coefficients for the small 
tubes seemed to be in order. Ifa general 
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expression for this factor could be de- 
veloped in much the same fashion as was 
done for larger tubes, the disadvantages 
listed would no longer exist. Previous 
work on this subject by other experi- 
menters had the effect of creating a rather 
pessimistic view of the feasibility of such 
a project. After due consideration, how- 
ever, such a project was initiated in the 
spring of 1957 at the authors’ laboratory 
facility. A general expression for the 
flow coefficient in three-quarter and one- 
inch meters was developed. This paper 
describes the program, test apparatus, 
and the procedure for developing the 


expression. 


A Study of Viscosity Effect and its Com- 
pensations on Turbine-Type Flowmeters 
. 59—A-105...By W. F.Z. Leeand Henning 
Kariby, Rockwell Manufacturing Com- 
pany, Pittsburgh, Pa. 1959 ASME Annual 
Meeting paper (in type; to be published in 
Trans. ASME—J. Basic Engng.; available 
to Oct. 1, 1960). 


An analysis of the viscosity effect on 
meter accuracy of an axial-flow turbine- 
type flowmeter is formulated by the use of 
physical reasoning and experimental 
evidence. 

This analysis indicates methods of 


Some Human Factors Considerations in 
the Development of Upper Extremity 
Prostheses. .59—A-184... By Anthony 
Staros, VA Prosthetics Center, New York, 
N. Y. 1959 ASME Annual Meeting paper 
(multilithographed; available to Oct. 1, 
1960). 


The normal upper extremity—shoul- 
der, arm, forearm, and hand—is a com- 
plex neuromuscular mechanism whose 
capability may be studied for use in the 
design of a mechanical system for re- 
placement when functional and struc- 
tural losses occur. 

Biomechanical methods are used to 
study the performance and capability of 
the normal upper extremity. After es- 
tablishing convenient reference planes 
and co-ordinates, ranges of motions and 
forces developed in various direc- 
tions by individual segments and com- 
binations of segments are measured 
using simple laboratory goniometers 
and force gages. Performances of nor- 
mals in daily living activities are ob- 
served. Sensory control and how this 
human factor may affect performance 
and, later, prosthetic design are studied. 


Typical prosthesis for an above-elbow am- 
putee. Major advances in this area can be 
made through basic research in biology and 
in surgery and through development of aux- 
iliary power and co-ordinate sensory system 
(59—A-184). 


compensating for the effect of viscosity 
on meter accuracy. 

One method of compensating for vis- 
cosity is analyzed and design criteria are 
developed for constructing a viscosity 
compensator. 

Test results of a turbine meter, before 
and after installation of a viscosity com- 
pensator, are presented for comparison 
with the results determined from analysis. 


The Quadrant Edge Orifice—AFiuid Meter 
for Low Reynolds Number. .59—A-140... 
By M. Bogema, Mem. ASME, and P. L. 
Monkmeyer, Cornell University, Ithaca, 
N.Y. 1959 ASME Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J.Basic Engng.; available to Oct. 1, 1960). 


Tests have been conducted to deter- 
mine the usefulness of the quadrant edge 
orifice as a fluid-metering device for low 
Reynolds number flow. 

As a result of numerous laboratory 
tests to determine the behavior of the 
discharge coefficient with changing Reyn- 
olds number, the following are discussed: 
The range of constant discharge coeffi- 
cient, reproducibility of orifice plates, 
diameter ratio effects, upstream rough- 
ness effects, reinstallation effects, and 
effects of pressure tap location. 


Clinical information obtained from am- 
putees and paralytics points up addi- 
tional criteria, as the wearers’ experi- 
ences with materials, hardware, main- 
tenance, and so on, are indeed critical to 
prosthesis design, construction, and 
fittings. 

In general, ingenious compromises are 
now employed to bring about some 
functional restoration in a prosthesis or 
brace. 

This paper presents generalized con- 
siderations on the normal upper extrem- 
ity, amputation and loss of function, 
and the replacement problem. 


Some Considerations in the Design of 
Hand Substitutes. .59—A-262...By M. J. 
Fletcher, Colonel, U. S. Army Prosthetics 
Research Laboratory, Waiter Reed Army 
Medical Center, Washington, D. C. 1959 
ASME Annual Meeting paper (multilitho- 
graphed; available to Oct. 1, 1960). 


By virtue of its elaborate structural or- 
ganization, and also because of its in- 
herent sensory-motor connections with 
the conscious and subconscious manifes- 
tations of the brain, the human hand is 
one of the most complicated and widely 
versatile of all mechanisms. So indis- 
pensable is it to all kinds of human ac- 
tivity that its loss is acutely felt both 
physically and mentally. Yet its re- 
placement by inanimate devices is a 
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particularly exacting task not readily 
accomplished even with the combined 
skills of a number of disciplines, includ- 
ing engineering. 

Described in this paper are some of the 
attributes that establish the broad re- 
quirements of any ‘‘satisfactory’’ hand 
substitute. 

After a brief review of the history of 
hand prosthetics and an analysis of cer- 
tain unavoidable limitations, this paper 
outlines the design criteria laid down ina 
renewed research effort stemming from 
World War II and describes the develop- 
ment, within the stated restrictions, of an 
improved ‘‘voluntary-closing’’ artificial 
hand and corresponding split hook. 
Included at the end is a brief summary of 
the present status of the art of hand pros- 
thetics, where it is pointed out that at- 
tempts at actual simulation of the hand 
are less likely to be profitable than are 
efforts aimed at comparatively simple 
gains in contrived performance. 


Applied Mechanics 


Elastic Equilibrium of a Plate With a Re- 
inforced Elliptical Hole. .59—A-45...By 
Eugene Levin, Assoc. Mem. ASME, The 
Rand Corporation, Santa Monica, Calif. 
1959 ASME Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
Appl. Mech.; available to Oct. 1, 1960). 


An infinite thin plate with an ellipti- 
cal hole reinforced by a confocal elliptical 
ring is subjected to loads in the plane. 

A solution to the generalized plane- 
stress problem is obtained using the com- 
plex variable techniques of Muskhelish- 
vili. 

The result is presented in a form well 
suited to evaluation by digital computers. 

Specialization to a circular hole with a 
negligibly thin reinforcement is shown to 
be in agreement with results obtained by 
other authors. 


Stresses in a Siab Having a Spherical 
Cavity Under Circular Bending. .59— 
A-64...By Chih-Bing Ling and Chen-Peng 
Tsai, Aeronautical Research Laboratory, 
Taichung, Taiwan, China. 1959 ASME An- 
nual Meeting paper (in type; to be pub- 
lished in Trans. ASME—J. Appl. Mech.; 
available to Oct. 1, 1960). 


In a previous paper the senior author 
presented an analytic solution for the 
stresses in a stretched slab of infinite size 
having a symmetrically located spherical 
cavity. In this paper the stresses in a 
like slab when it is under circular bending 
around its edge are investigated. Like- 
wise, the theory of symmetrical strain for 
solids of revolution is used in the analy- 
sis. The stress function in question is 
constructed by using two series of peri- 
odic biharmonic functions and a bi- 
harmonic integral. The series of bihar- 
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monic functions have been defined in the 
previous paper. However, unlike the pre- 
vious solution for a stretched slab, 
here the stress function is necessarily even 
with respect to the mid-plane of the slab 
by symmetry. 

The solution is illustrated by numerical 
examples for two radii of the cavity. 
In particular, the maximum stresses in 
the slab are computed to show the effect 
of the cavity on the stresses in the slab. 


A Method of Solution for the Elastic 
Quarter-Plane. .59—A-$2. .. By M. Hetényi, 
Mem. ASME, Northwestern University, 
Evanston, Ill. 1959 ASME Annual Meeting 
paper (in type; to be published in Trans. 
ASME—4J. Appl. Mech.; available to Oct. 1, 
1960). 


It is shown in this paper that for given 
loads on the elastic quarter-plane the 
prescribed boundary conditions can be 
fulfilled by repeated superposition of 
known solutions for the elastic half- 
plane. 

This leads to a sequence of infinite in- 
tegrals of a simple recursion pattern. 

The solution is exact, since the se- 
quence may be continued to obtain any 
required accuracy. 

Solutions are derived in this manner for 
three types of boundary loads: (4) Con- 
centrated normal force, (4) concentrated 
tangential force, and (¢) partially dis- 
tributed uniform loading. 


Transient Therma! Stresses in a Semi- 
Infinite Slab.. y W. Jaun- 
zemis, The Pennsylvania State University, 
University Park, Pa.; and E. Sternberg, 
Assoc. Mem. ASME, Brown University, 
Providence, R. |. 1959 ASME Annual 
Meeting paper(intype; to be publishedin 
Trans. ASME—J. Appl. Mech.; available 
to Oct. 1, 1960). 


This investigation is concerned with 
the transient temperature and thermal- 
stress distribution generated in a semi- 
infinite slab if a finite segment of its edge 
is subjected to a sudden uniform change 
in temperature. 

The slab is supposed to be free from ex- 
ternal loads and its faces are assumed to 
be insulated. 

Exact solutions in series form are ob- 
tained both for the heat-conduction prob- 
lem and for the associated thermoelastic 
problem. The latter is treated quasi- 
statically within the classical two- 
dimensional theory of elasticity. 

The thermal stresses appropriate to the 
generalized plane-stress solution vanish 
identically in the limit as time tends to 
infinity. 

The space and time dependence of these 
stresses is examined in some detail with a 
view toward tracing the evolution of this 
well-known, steady-state degeneracy. 

Finally, the results corresponding to an 


instantaneous heating or cooling of a 
portion of the boundary are used to study 
the effect upon the stresses of gradual 
changes in the surface temperature. 


A Unified Criterion for the Degree of 
Constraint of Plane Kinematic Chains.. 
59—A-34... By B. Paul, Assoc. Mem. ASME, 
Brown University, Providence, R. |. 1959 
ASME Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1960). 


The degree of freedom or overcon- 
straint of plane kinematic chains is deter- 
mined by means of an analysis of in- 
dependent loops. 

It is shown how the independent loops 
of a system may be identified and how 
they may be used to recognize certain 
special cases which do not fit into the 
framework of so-called ‘general 
formulas."’ 

The independent loops may also be 
used to systematically formulate the 
governing kinematic equations of a 
system. It is shown that the equations 
so formulated are in general sufficient to 
solve for all unknown velocities and 
accelerations. 


Approximate Syeiiete of Spatial Link- 
ages. .59-A-24...By J. Denavit, Assoc. 
Mem. ASME, and R. S. Hartenberg, Mem. 
ASME, Northwestern University, Evanston, 
i. 1959 ASME Annual Meeting paper 
(in type; to be published in Trans. ASME- 
J. Appl. Mech.; available to Oct. 1, 1960). 


Freudenstein's approximate synthesis 
of planar four-bar linkages is generalized 
to spatial linkages, and the conditions 
under which this generalization is appli- 
cable are expressed. 

Three cases of synthesis of spatial 
linkages to generate functions of one 
variable between nonparallel axes are 
considered in detail: («) The spherical 
four-bar linkage; (6) a variation of 
the four-bar linkage in which two turn- 
ing pairs are replaced by ball-and-socket 
joints, a linkage which may be designed 
to generate arbitrary functions with up 
to seven accuracy points; and (c) a 
second variation of the four-bar linkage 
where three turning pairs are replaced 
by cylinder pairs, a linkage capable of 
being designed to generate a variable- 
pitch helical motion with three accuracy 


points. 


A Theory of Lubrication With Turbulent 
Flow and Its Application to Slider Bear- 
ings. .59—A-26...By L. N. Tao, Assoc. 
Mem. ASME, Iilinois Institute of Technol- 
ogy, Chicago, ill. 1959 ASME Annual 
Meeting paper (in type; to be published in 
Trans. ASME—J. Appl. Mech.; available 
to Oct. 1, 1960). 


The governing equation of turbulent 
lubrication in three dimensions, equiva- 
lent to the Reynolds equation of laminar 
lubrication, is derived. 
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The problem of a slider bearing with no 
side leakage is then analyzed. An exact 
solution is found in closed form. 

Bearing characteristics are also estab- 
lished. It is found that the Reynolds 
number is an important parameter in the 
problem of turbulent lubrication. 

Furthermore, it is shown that the 
laminar lubrication may be considered 
as the special case of the present study. 
A oumerical example is also included. 


On the Annular Damper for a Freely 
Processing Gyroscope. .59—A-44...By G. 
F. Carrier, Mem. ASME, Harvard Univer- 
sity, Cambridge, Mass.; and J. W. Miles, 
University of California, Los Angeles, 
Calif. 1959 ASME Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Appl. Mech.; available to Oct. 1, 1960). 


The dynamics of a damper that has 
been used to eliminate the free precession 
of flying, spinning objects are analyzed. 

There are three regimes in which the 
details of the mechanisms by which 
the viscous fluid dissipates the preces- 
sional energy differ markedly, and the 
fluid motion and energy-dissipation rate 
are described quantitatively for each 
regime 


The Motion and Loading of a Hinged 
Ramp Which Supports a Sliding Mass.. 
59—A-85...By B. Saelman, Lockheed Air- 
craft Corporation, Burbank, Calif. 1959 
ASME Annual Meeting paper (in type; to 
be published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1960). 


Equations of motion of a hinged ramp 
supporting a sliding mass, which moves 
at constant velocity, are derived; these 
are shown to have no closed solution 
when the ramp is spring supported or 
when the cylinder force is proportional 
to the square of the velocity. 

For small velocities of the sliding 
mass the Coriolis term may be neglected 
and a good approximation to the solu- 
tion of the equations is obtained by 
means of the Madelung transformation. 

The solutions by special methods are 
compared to the solutions obtained by 
standard numerical methods. 


Dominance of Shear Stresses in Early 
Stages of Impulsive Motion of Beams.. 
59—A-60...By H. H. Bleich, Mem. ASME, 
and R. Shaw, Columbia University, New 
York, N. Y. 1959 ASME Annual Meeting 
paper (in type; to be published in Trans. 
ASME—J. Appl. Mech.; available to Oct. 
1, 1960). 


In order to compare the magnitude of 
bending stresses and shear stresses in 
beams under the action of impulsive 
forces, the values of these stresses are 
determined from the known differential 
equations for the Timoshenko beam. 

It is found that in the early stages, 
soon after the initiation of the motion, 
the shear stresses are of much larger 
magnitude than the bending stresses. 
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This result indicates that for suffi- 
ciently large initial velocities first 
yielding will be in shear, a matter of con- 
sequence in plastic analysis. 


On the Elastic Bending of Columns Due to 
Dynamic Axial Forces Including Effects 
of Axial Inertia. .59—A-25...By Eugene 
Sevin, Mem. ASME, Armour Research 
Foundation, Illinois Institute of Tech- 
nology, Chicago, Ill. 1959 ASME Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Appl. Mech.; availa- 
ble to Oct. 1, 1960). 


This study is concerned with the 
influence of axial inertia upon the elastic 
bending motion of initially slightly 
curved columns acted on by time-depend- 
ent axial forces. The equations of 
motion include both axial inertia and 
nonlinear strain terms. 

Numerical solutions were obtained 
for a similar problem previously studied 
by Hoff but in which axial-inertia 
effects were neglected; i.e., the problem 
of a simply supported column initially 
bent in the shape of a half sine wave and 
loaded by displacing one end axially 
at a constant rate. 

The range of solutions pertains to con- 
ventional structural compression mem- 
bers (slenderness ratios less than 150), 
and to minimum rates of loading com- 
patible with elastic response of common 
engineering materials. 

This study suggests that axial-inertia 
effects are of secondary importance in so 
far as the gross elastic response of con- 
ventional structural columns is con- 
cerned. 


Plastic-Wave Propagation Effects in 
Transverse Impact of Membranes. .59— 
A-128...By B. Karunes, Mem. ASME, and 
£. T. Onat, Assoc. Mem. ASME, Brown 
University, Providence, R. |. 1959 ASME 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1960). 


The paper is concerned with the plane 
motion of a rigid-strain-hardening mem- 
brane attached to two parallel fixed 
supports. The membrane is subjected 
to a uniformly distributed transverse 
impulse and the subsequent motion of 
the membrane is to be determined with 
the particular emphasis on the variation 
of thickness in the final deflected shape. 

It is first shown that two essentially 
different initial modes of deformation 
exist depending on the average rate of 
hardening. 

For both modes, the analysis can be 
based on two types of waves of dis- 
continuity until the moment when the 
compressive membrane forces occur in the 
middle region of the membrane. 

The presence of compressive forces will 
generally preclude the existence of a 
unique solution for further motion. 


The bending rigidity will probably have 
to be included into the analysis in order 
to obtain a unique solution. However, 
for the technically important rates of 
hardening and velocities, the kinetic 
energy of the membrane at the moment 
of occurrence of compressive forces is 
small compared with the initial energy, 
so that significant information could be 
obtained from the present analysis about 
the variation of thickness and hardening 
throughout the membrane. 


The Elastic-Plastic Response of Thin 
Spherical Shells to Internal Blast Load- 
ing. .59—A-95...By W. E. Baker, Mem. 
ASME, Aberdeen Proving Ground, Md. 
1959 ASME Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Appl. Mech.; available to Oct. 1, 1960). 


In this paper, the theory is developed 
for the elastic-plastic response of a thin 
spherical shell to spherically symmetric 
internal transient pressure loading. 

Analytic solutions are obtained to the 
linear, small-deflection equations of 
motion for shell materials which exhibit 
various degrees of strain-hardening. 

Numerical solutions obtained by digi- 
tal computers are also presented for the 
equations for large deflections obtained 
by accounting for shell thinning and 
increase in radius during deformation. 

The theory is compared with experi- 
ment, and is shown to be in good agree- 
ment. 


On a Dynamical Saint Venant Principle. . 
59—A-61...By B. A. Boley, Columbia 
University, New York, N. Y. 1959 ASME 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1960). 


The dynamic behavior of a simple 
mechanical model composed’ of two 
Timoshenko beams connected by springs 
is studied. 

The accuracy of a quasi-static solution 
and of Saint Venant's principle is studied 
for various rates of load application. 


Classical Normal Modes in Damped 
Linear Dynamic Systems. .59—A-62...By 
T. K. Caughey, Pasadena, Calif. 1959 
ASME Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1960). 


An analysis of the conditions under 
which a damped linear system possesses 
classical normal modes is presented. 

It is shown that a necessary and suf- 
ficient condition for the existence of 
classical normal modes is that the damp- 
ing matrix be diagonalized by the same 
transformation that uncouples the un- 
damped systems. 

Sufficient though not necessary condi- 
tions on the damping matrix are de- 
veloped, and it is shown that Rayleigh's 
solution is a special case of the present 
theory. 
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73 Influence Coefficients for Open-Crown Hemispheres, by G. D. Galletly. 


Possible Similarity Solutions for Lami- 
nar Free Convection on Vertical Plates 
and Cylinders. .59—A-86...By Kwang-Tzu 
Yang, Assoc. Mem. ASME, University of 
Notre Dame, Notre Dame, ind. 1959 
ASME Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1959). 


In this paper, a study is made of the 
unsteady laminar boundary-layer equa- 
tions for free convection on vertical 
plates and cylinders to establish necessary 
and sufficient conditions under which 
similarity solutions are possible. 

On the basis of these conditions, all 
possible cases are derived, including 
those for unsteady conditions. 

It is found that the available simi- 
larity solutions in the literature have 
essentially covered all steady cases, 
except that the present analysis shows 
that somewhat more general conditions 
may also be taken in account. 


Hydrodynamic Entrance Lengths for In- 
compressible Laminar Flow in Rectangu- 
lar Ducts. .59—A-82...By L. S. Han, The 
Ohio State University, Columbus, Ohio. 
1959 ASME Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Appl. Mech.; available to Oct. 1, 1960). 


The problem of determining the 
hydrodynamic entrance length in a 
rectangular channel is solved by the 
method of linearizing the Navier-Stokes 
equation. 

The resulting equation is regarded as 
an equation to generate a mathematical 
expression for the axial velocity in the 
entire region, making smooth transition 


from a uniform profile to the fully de- 
veloped one. 

From this expression, the entrance 
length, defined as where 99 per cent of the 
fully developed center-line velocity is 
attained, is calculated for channels of 
six aspect ratios. 

The pressure drops are also calculated 
and presented herein. 

A comparison is made with the limited 
amount of experimental and theoretical 
data. 


Steady-State Undamped Vibrations of a 
Class of Nonlinear Discrete Systems.. 
59—A-67...By P. R. Sethna, University of 
Minnesota, Minneapolis, Minn. 1959 
ASME Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Appl. 
Mech.; available to Oct. 1, 1960). 


Steady-state vibrations of a class of 
nonlinear discrete systems with an 
arbitrary number of degrees of freedom 
are studied. 

The co-ordinates of the system are 
first transformed to the principal co- 
ordinates corresponding to the linear 
part of the system. 

A perturbation scheme is used to ob- 
tain the solutions. 

Some special effects of the ratios of the 
linear natural frequencies on the qualita- 
tive nature of the solutions are demon- 
strated. 

Solutions are obtained for some specific 
problems and the results are checked 
against those obtained from an analog- 
type computer. 


ASME 
TRANSACTIONS 


The January, 1960, issue of the Transactions of the ASME—Journal of ean for Power’ 


(available at $1.50 per copy to ASME Memb 


$3 to s} 


the following: 


Jounal of 
ENGINEERING FOR POWER 


Volume 82 © Series A © Number 1 


Development of a Three-Stage Liquid-Cooled Gas Turbine, by Sumner Alpert, R. E. Grey, and W. O. 


Flaschar. (59—GTP-1) 


Effect of Ambient and Fuel Pressure on Spray Drop Size, by S. M. DeCorso. (59—GTP-3) 
Presentation of a Blade-Design Method for Axial-Flow Turbines, Including Design and Test Results of a 


Typical Axial-Flow Stage, by F. Baumgartner and R. Amsler. 


(59—GTP-4) 


The Basic Heat Transfer and Flow Friction Characteristics of Six Compact High-Performance Heat 


Transfer Surfaces, by W. M. Kays. (59—GTP-2) 


Metallurgical Evaluation of Superheater-Tube Alloys After Six-Months’ Exposure at Temperatures of 


1100 to 1500 F, by C. L. Clark, J. J. B. Rutherford, A. B. Wilder, and M. A. Cordovi. 


(59—Pwr-1) 


Blast-Furnace-Gas Cleaning for Iron and Ferromanganese Production, by J. S. Mackay and J. F. 


Kearns. 


MECHANICAL ENGINEERING 


(59—SA-4) 


ASME Order Forms 
Technical Papers 


Pamphlet copies of numbered ASME 
technical papers are obtainabie trom 
the ASME Order Department, 29 West 
39th Street, New York 18, N. Y. Please 
order only by paper number; otherwise 
orders will be returned. Papers are 
priced at 40 cents to members; 80 cents 
to nonmembers. Payment may be 
made by check, U. S. postage stamps, 
free coupons distributed annually to 
members, or coupons which may be 
purchased from the Society. Coupons, 
in lots of ten, are $3 to members; $6 to 
nonmembers. 

Note: No digests are made of ASME 
papers published in full or condensed 
form in MECHANICAL ENGINEERING. 

Copies of all ASME publications are 
on file in the Engineering Societies 
Library and are indexed by the Engi- 
neering Index, Inc., both of 29 West 
39th Street, New York 18, N. Y. 


ASME Order Department 
29 West 39th Street 
New York 18, N. Y. 


Please send papers indicated by 
circled numbers: 


ASME Transactions Quarterlies 


Enter my subscription for the follow- 
ing ASME Transactions quarterlies for 
a period of one year: 


© Engineering for Power 
© Engineering for industry 
© Heat Transfer 

© Basic Engineering 

OC Applied Mechanics 


Annual subscription rates to non- 
members: $10 for any one; $18 for any 
two; $25 for any three; $30 for any four; 
$33 for all five. Rates to ASME mem- 
bers are 50 per cent less. 


© Bill me 
0 ASME Mem. 0 Nonmem. 


FEBRUARY 1960/ 115 


. 
if 
: 
. 
59—A-24 59—A-64 59—A-143 
59—A-26 59—A-77 59—A-146 
59—A-34 59—A-82 59—A-156 
59—A-39 59—A-85 59—A-170 
59—A-40 59—A-86 59—A-184 
59—A-41 59—A-92 59—A-202 
59—A-42 59—A-95 59—A-223 
59—A-43 59—A-101 59—A-230 
59—A-44 59—A-104 59—A-240 
59—A-45 59—A-105 59—A-261 
4 59—A-48 59—A-107 59—A-262 
59—A-51 59—A-113 59—A-263 
59—A-52 59—A-118 59—A-287 
59—A-53 59—A-123 59—A-301 
59—A-54 59—A-128 59—A-305 
59—A-55 59—A-134 59—A-306 
59—A-60 59—A-137 59—A-308 
59—A-61 59—A-140 59—A-316 
< 59—A-62 59—A-141 59—A-321 
or 59—A-63 59—A-142 59—A-323 
59—Fu-4 
. 
ig 
° 4 
19 


MENTS PAPERS 


Technical Personnel—Evaluation and Development 


Comment by T. A. Abbott! 


Tue author of this paper® has described 
an approach to a difficult problem. 
There is not any one best method for 
evaluating and developing technical 
people, even within a single organization. 
The process of evaluation is inherently 
subjective and, in a large organization, 
can only be as effective as the astuteness 
of the first-line supervisors permit. 

The only effective approach to accom- 
plishing the objective is to do everything 
possible to improve the supervisory 
skills of the first-line supervisors. If 
they are adept, any paperwork system 
can be made to work. In this case, there 
is considerable merit to changing the 
system periodically. This serves to 
emphasize continued management in- 
terest in the development of its technical 
personnel, and keeps the supervisory 
staff alert to the potentialities of their 
people. New techniques and thinking 
should always be brought to the atten- 
tion of the supervisory staff when war- 
ranted. 

Providing written descriptions of job 
duties and responsibilities upon which 
the employee and his supervisor can 
agree has great merit. To do this well 
is a major chore, but it should pay off 
in improved efficiency and morale. 


Comment by Carl E. Dahiquist® 

Several important facts are to be 
gained from this paper.? One is that it 
will force management to review job 
positions and appraisals. When a com- 
pany first starts such a program, many 
things will be found such as overlapping 
duties, conflicts in responsibilities, under- 

1Manager, Enginecring Administration, 
Standard Oil Company of Indiana, Chicago, 
Ill. Mem. ASME. 

2 W. E. Alexander, ‘Evaluation and De- 
velopment of Technical Personnel,’ Me- 
CHANICAL ENGINEgRING, vol. 81, April, 1959, 
pp. 67-68. 

* Chief engineer, Sterns-Roger Manufactur- 
ing Company, Denver, Colo. 
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payment, overpayment, poor placement, 
lack of development programs, and the 
like. Where the program is pursued, 
parallel with other firms in the area, 
many interesting developments are pos- 
sible. It is certainly true that examin- 
ing into the detail make-up of each job 
can be most illuminating and instructive. 
Such a review of all jobs will prove 
beneficial even if the program is not 
more comprehensive. 

The idea of insisting supervisors take 
stock of the man being rated is tanta- 
mount to rating himself as to what he 
has done to help that man. He can 
clearly see, if he is honest, his own good 
points and shortcomings as represented 
in his personnel. No matter what else 
he may be, a supervisor is fundamentally 
a teacher and coach. It should be most 
interesting to a supervisor to know he is 
part of such a scheme and his own posi- 
tion is subject to the same analysis. I 
would like to suggest that the author 
consider having his supervisor analyzed 
by rating by some of the men under him. 
Personnel are cognizant of shortcomings 
in their supervisors. 

We have found that the author is 
quite right in his statement regarding 
sincerity and honesty in rating by super- 
visors. We have found that some of our 
men consistently rate each of their men 
high while others always rate conserva- 
tively. Weadopted a procedure of rating 
each man as to how he performed after 
each assignment. As our men are 
assigned to various supervisors accord- 
ing to our work load, we have an oppor- 
tunity to run a multiple check on each 
man. We find that our supervisors use 
these ratings when choosing personnel 
for assignment more than the man’s 
qualification record. Our greatest prob- 
lem is to continue our efforts to help the 
man overcome his shortcomings and 
qualify for something better. This, I 
think, is representative. We are certain 
that our program leads better men to us, 


since the better men realize a definite 
program isa real help to them. 

There should be no doubt that a systema- 
tic approach to the matters of the paper 
consistently will give better results than 
where such a program is lacking. 


Author’s Closure 

Mr. Abbott's comments on the astute- 
ness of the first-line supervisor and the 
significance of concentrating training 
efforts on him for success of any such 
program certainly are pertinent. We 
also heartily agree that any effective 
program must be dynamic; periodic 
re-examination of the program is a must 
for continued effectiveness. Similarly, 
position guides and job descriptions 
must be reviewed at least annually. 

Most of Mr. Dahlquist’s comments are 
in the category of ‘‘one Republican 
talking to another.” However, com- 
ment on two specific points may be 
worth while. Mr. Dahlquist suggests 
having supervisors rated by subordinates. 
This was tried in one department a few 
years ago with something less than posi- 
tive results. Perhaps the poor reactions 
resulted from the particular personali- 
ties involved, and hence should not be 
condemned by the ‘‘single set of data.”’ 
We prefer to believe that desired results 
may be achieved by an informal approach 
as a part of a good performance review. 
It behooves the good supervisor—and it 
must apply to an effective performance 
review interviewer—to seck comment 
from the subordinates on their working 
relationship, particularly on suggestions 
for how the supervisor could improve 
the relationship. We would not expect 
the subordinate to bare his every feeling, 
but it does force him to take a positive 
and constructive approach. 

We have not attempted the rating 
of the individual at the completion of 
each assignment as described by Mr. 
Dahlquist. This system has merit over 
the periodic basis which we use, since it 
can be more closely related to specific 
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performance while fresh in mind, and 
provides multiple appraisals. When re- 
duced to routine procedural practice, we 
would expect to see even better reception 
to performance reviews and faster, more 
effective results. It would seem possible 
that one adverse factor could be the 
frustration of the subordinate by at- 
tempting simultaneous pursuit of two 


Graphitization Failures in Piping 
Comment by R. W. Emerson® 

Tus paper® represents another chap- 
ter in the story of graphitization. To 
those utilities who are still operating 
with carbon-moly piping, this writer is 
sure it is hoped this chapter will be the 
last. 

In January, 1959, it was 16 years that 
the Springdale failure occurred, and in 
March of 1943 I was privileged to speak 
before utility-operating personnel rep- 
resenting the major utilities throughout 
the United States. 

Prior to 1943, the likelihood of the 
occurrence of graphitization to the ex- 
tent found in a low alloy steel containing 
carbon in the range of only 0.10-0.15 
per cent would have been considered 
highly implausible, if not impossible, 
by the foremost metallurgists in the 
United States. 

In fact, needless to say there were, after 
this presentation, many skeptics in the 
1943 audience, including several reputable 
metallurgists well known to the power 
industry. I am sure there are people 
here today who will bear me out in this 
statement. 

It was the feeling of a few that a 
highly theoretical approach was de- 
veloped to possibly camouflage improper 
fabrication techniques employed on the 
Springdale piping. 

The problem as presented to the West 
Penn Power Company appeared to be po- 
tentially basic to all operating utilities 
who were using carbon-moly pipe at an 
operating steam temperature of 900 F or 
higher. With this information at hand, 
West Penn Power Company personnel 
suggested and arranged the meeting 16 
years ago in order that representatives of 
all the major utilities might obtain first- 
hand information as to the basic cause for 
failure, and make arrangements for the 
investigation of other steam lines operat- 
ing at temperatures comparable to those 
at the Springdale Station. 


5 Assistant to the president, Pittsburgh 
Equipment Company, Pittsburgh, 
SJ. B. Nachols and J. R. McGuffey, “*Graphi- 


tization Failures in Piping,”” 
ENoiNnggr1NG, vol. 81, May, 1959, pp. 43-45. 
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different courses of corrective action on a 
single performance factor suggested to 
him independently by two supervisors 
with divergent views and opinions on the 
better corrective actions required. 

W. E. Alexander.‘ 


‘Assitant Director of Engineering, Plastics 
Division, Monsanto Chemical Company, Texas 
City, Texas. 


The general principles and concepts 
put forth as the cause of the Springdale 
failure, in 1943, are still valid. 

With regard to this paper,* it cannot be 
overemphasized that the condition of one 
joint with respect to graphitization bears 
no relationship to the condition which 
may be found in another joint even 
though they appear on the surface to be 
identical. 

One question I would like to raise con- 
cerns the normalizing of graphitized pipe 
joints. Experiments on normalizing se- 
verely graphitized joints were made in 
1943 with the thought that rewelding 
might be unnecessary at Springdale. We 
were successful in placing the graphite in 
solution, although we found that no sub- 
stantial improvement was made on the 
weld heat-affected zone ductility. Won- 
der if the authors would care to elaborate 
on this point? 


Comment by I. A. Rohrig’ 
The Union Carbide Nuclear Company 
Materials engineer, General Engineering 


Department, The Detroit Edison Company, 
Detroit, Mich. Mem. ASME. pis 


is to be commended for its forthrightness 
in sharing with the steam-electric power- 
generation industry its experience in 
graphitization failures in carbon-molyb- 
denum high-temperature steam piping. 
The authors’ account® of two failures in 
the same plant is a solemn reminder that, 
although the anxiety and concern precipi- 
tated by the Springdale failure in 1943 
have subsided generally, concern for this 
problem should not disappear. 

The graphitization-rehabilitation pro- 
gram of The Detroit Edison Company 
was quite similar to that of the authors’ 
with the exception that in 1948 Detroit 
Edison began rewelding and heat-treating 
welded joints that showed significant 
graphitization and in 1951 began replace- 
ment of tees, wyes, bends, and manifolds. 
The number of welded joints that have re- 
ceived attention in our program is shown 
in Table1. Figs. 1 and 2 show schemati- 
cally the areas replaced in the piping at 
Delray and Conners Creek Power Plants. 
The replacement was made with ASTM, 
A-280 material, 0.75 chromium—0.50 
molybdenum, now known as Grade P-2, 
A-335. The replacement of tees, wyes, 


Table 1 
GRAPHITIZATION REHABILITATION 
PROGRAM 


JOINTS JOINTS JOINTS 
SAMPLED RE-WELDED HEAT-TREATED 


PLANT 


CONNERS CREEK 98 


DELRAY 72 


MARYSVILLE 14 


TOTAL 164 


FIGURE 1 
GRAPHITIZATION 
REHABILITATION 


DELRAY POWER PLANT 


REPLACED 


———— PIPE RETAINED 


“Unit 


UNIT NO.14 


UNIT NO.16 


FIGURE 2 
GRAPHITIZATION REHABILITATION 
CONNERS CREEK POWER PLANT 
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bends, and manifolds was decided on be- 
cause of the practical difficulty of recondi- 
tioning such complicated welded struc- 
tures. Furthermore, complete replace- 
ment of such items was quicker, and 
nearly as economical as any method of 
reconditioning and, furthermore, perma- 
nently cured such vulnerable areas. Par- 
ticular attention was given to completing 
the rehabilitation, once started, on any 
scheduled section of the piping. Some 
action was taken regarding each joint; 
this prevented the situation whereby 
certain joints could be left undone. 

In 1958 a program of resampling was 
begun. Welded joints that had been 
flame-gouged, rewelded, and normalized 
approximately nine years earlier were re- 
sampled. In five carbon-molybdenum 
welded joints thus sampled, only traces of 
graphite have been found in the weld-af- 
fected area. Examinations have been 
made also of the zone of the pipe that was 
in the temperature range of 1000 to 1300 F 
during the normalizing operation. This 
was done by removing samples 6, 8, and 
10 in. away from the weld. The reason 
for taking samples from the pipe adjacent 
to the weld was that the objection has 
been stated that normalizing at 1700 F 
merely transferred the heat-affected zone 
from the weld to a new location near the 
edge of the normalized zone. Samples 
taken from several joints indicate that no 
such sensitized zone occurs as a result of 
normalizing; only scattered, nodular 
graphite has been found. 

It should be pointed out that in reweld- 
ing:and normalizing, the pipe was thor- 
oughly braced so that there was no 
possibility of movement. Any move- 
ment during normalizing very likely 
would be expected to result in slip-plane 
type of graphitization. Examinations 
have been made for slip-plane graphitiza- 
tion but thus far none has been found in 
our piping. Random graphitization is 
present in the piping, but this does not 
make the material unsatisfactory for serv- 
ice. As indicated in Figs. 1 and 2, most of 
the original pipe has been retained and is 
still in service. In general, the Detroit 
Edison program of rewelding and heat- 
treatment combined with replacement 
of certain sections has been adequate and 
represents a substantial saving as con- 
trasted with complete replacement of pip- 


ing. 


Comment by J. F. Eckel® 


The authors have reported an exceed- 
ingly interesting case history® of graphiti- 
zation in steam piping. They have also 
described a carefully planned and exe- 

® Head, Department of Metallurgical En- 


ineering, Virginia Polytechnic Institute, 
lacksburg, Va. 
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cuted program of inspection, repair, and 
replacement. This program operated 
satisfactorily with a high degree of confi- 
dence up to the time of the major failures. 
It is realized, of course, that such a pro- 
gram cannot cover a steam-piping system 
in its entirety and therefore must operate 
to provide optimum coverage. It then 
must become a program of sampling, par- 
ticularly at points which are suspect. 

In reading this paper® it is noted that 
the rate of graphitization varies from one 
location to another in the system. 
Whether this can be correlated with loca- 
tion in the system or is dependent upon 
prior history of each section of the system 
isnotapparent. This point is of particu- 
lar interest since it demonstrates the 
need for more detailed knowledge on the 
kinetics of graphite nucleation and 
growth in steels. 

That the carbon-molybdenum steel 
employed in the Oak Ridge Gaseous 
Diffusion Plant Power Station steam 
piping is subject to graphitization is well 
demonstrated. Insufficient information is 
available concerning effects of such fac- 
tors as thermal and mechanical history, 
segregation, operating conditions, and so 
on, on rates of graphite formation. There 
is ample evidence presented in this paper® 
to indicate that the rate of graphite 
formation varies even in similar compo- 
nents. For instance, a comparison is made 
between the graphite found in the 12-in. 
boiler lead that failed and a comparable 
fitting at the other end of the header. 
The question naturally arises: In what 
respect do these two seemingly similar 
components differ that would cause rapid 
graphite formation in one and not in the 
other? Perhaps they were fabricated 
from two different heats of steel or pos- 
sible variations in fabrication may exist. 
In many solid-state reactions, stress often 
plays an important part, and might ac- 
count at least in part for some of the vari- 
ations in rates of graphite formation 
that were observed. It would be of in- 
terest to know if any predominate factors 
in the history of any of the components 
appears to be associated with the rate of 
graphitization. Do the authors have any 
information that would indicate possible 
factors influencing the rate of graphite 
formation? 


Comment by A. B. Wilder® 

The occurrence of nodular-chain and 
slip-plane graphite in the Oak Ridge 
Gaseous Diffusion Plant Power Station 
again emphasizes the problems associated 
with carbon—'/, per cent molybdenum 
steel when exposed for long periods of 

® Chief Metallurgist, National Tube Divi- 


sion, United States Steel Corporation, Pitts- 
burgh, Pa. 


time at temperatures exceeding 850 F. 
This grade of steel, particularly when de- 
oxidized with large quantities of alumi- 
num is susceptible to graphitization. 
The most practical solution to a problem 
of this type is to replace the piping. The 
authors are to be commended for present- 
ing this paper® because it will serve as a 
reminder for some who may be inexperi- 
enced with the graphitization problem. 

Normalizing a welded joint will result 
in recrystallization of the weld heat-af- 
fected zone and solution of most of the 
graphite. However, a temperature-transi- 
tion zone in the body of the pipe exists 
after normalizing the weld. A residue 
also remains after dissolving the graphite. 
This residue will appreciably reduce duc- 
tility of the welded joint. Normalizing 
is, therefore, not recommended, particu- 
larly after graphitization has been en- 
countered. 


Comment by H. M. 
and E. J. Siegel"! 

The authors have prepared an excellent 
report on the failures due to graphitiza- 
tion of carbon-moly pipe in high-pres- 
sure-temperature service at the Oak 
Ridge Gaseous Diffusion Plant Power 
Station. 

No mention is made of ASTM material 
specifications or the heat-treatment given 
to the piping or welded joints. From 
the initial date, we would assume that 
piping was made according to Specifica- 
tion A206, in which case we would not 
be surprised that more than mild graphi- 
tization was found in 50,000 hr of opera- 
tion. This is consistent with our ex- 
aminations which also indicate that, 
after this length of time, graphitization 
in this type of material can proceed quite 
rapidly, and eventually reach the same 
degree as that obtained in much less time 
in piping made to the earlier Specification 
A158, and appears to have a more dele- 
terious effect. This deleterious effect 
results from graphite in stringer form 
along the grain boundaries, Fig. 1; 
whereas, in the old specification piping, 
aside from a few instances of chain 
graphitization, the graphite appeared in 
large, more or less scattered nodules. 

We also note that an attempt was 
made to restore graphitized joints by 
normalizing at 1700 F. Investigations 
made in 1944 indicated that this was not 
effective, particularly in joints where 
graphitization had progressed to any 
degree. At this time, several recom- 


Senior Engineer, Electric Engineering 
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Fig. 1 Graphitization in contact zone of new 


specification pipe (A206) weld after 90,000-hr 
service; 


mendations were studied by accelerated 
testing at our Maplewood Laboratory, 
and the results indicated the following: 


(4) A 1300 F, 4hr postheat-treat- 
ment would inhibit the formation of 
graphite in the contact zone of the 
weld, 

(6) A 1750 F_ postheat-treatment 
applied to new welds would inhibit 
the formation of graphite. 

() A 1750 F normalizing heat- 
treatment applied to the base metal 
prior to welding would deter the for- 
mation of graphite. 

(@) Normalizing welds, which had 
graphitized to any considerable de- 
gree at temperatures even as high as 
2000 F, would put the graphite in the 
contact zone back into solution but 
left voids containing unknown con- 
stituents, which upon tests was shown 
to impair the service life of the ma- 
terial. 


We are surprised to find serious graph- 
ite developing in connections as small as 
2 in. in size. Perhaps, this can be ex- 
plained by the abnormally high operat- 
ing temperature, which is not stated. 
We have never experienced graphitiza- 
tion to any degree in anything smaller 
than 6-in. pipe. Our experience indi- 
cates that 950 F, heavy wall piping, in 
highly stressed areas, is the most suscep- 
tive to rapid graphitization, but the 
susceptibility of some sections of the 
piping to more rapid development of 
graphitization than others has never been 
otherwise satisfactorily explained. 

Carbon-molybdenum steel pipe to 
ASTM Specification A158 was first 
placed in commercial operation in our 
system in 1938, for service conditions of 
1250 psi at 950 F normal, 1000 F maxi- 
mum. Subsequently, CMo pipe to 
ASTM Specification A206, was used in 
our piping systems in three additional 
installations operating at similar con- 
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Fig. 2 Weld-contact zone in old specification 
(Rivesville) pipe (A158) before rewelding (after 
25,000-hr prior service; 


ditions (1940-1943). Welded joints re- 
ceived a 1250-F stress relief for 1 hr per 
in. of thickness after welding. 

In 1943, following the failure at the 
West Penn Power Company’s Springdale 
Station, an investigation of welded 
joints in our CMo piping revealed that 
graphitization had progressed to a point 
where remedial measures were required. 
In 1944 operating steam temperatures 
were limited to 950 F maximum. 

In our rehabilitation program, joints 
were inspected and rewelded during 
regular overhaul outage times of the 
units, and all rewelded joints were given a 
1300 F, 4-hr stabilization heat-treatment. 
We have rewelded 193 out of 243 in- 
spected joints and have replaced certain 
bends in carbon-moly pipe which were 
improperly heat-treated during fabrica- 
tion, and in which graphitization devel- 
oped in Liider lines or shear planes which 
resulted from improper fabrication. To 
date, we have not replaced a single piece 
of carbon-molybdenum piping to either 
specification because of graphitization at 
weldments. 

We have examined piping originally 
welded with 1250-F stress relief after 
25,000 service hr, Fig. 2, and after 
rewelding with the 1300 F, 4-hr post- 
heat-treatment and following 105,000 hr 
of additional service Figs. 3 and 4. We 
find that to date, while graphite appears 
to some degree as scattered nodules, the 
formation is no greater in the contact 
zone than in the base metal of the pipe. 

In studies made for us by the Engincer- 
ing Research Institute of the University 
of Michigan in 1951 and 1958, stress- 
rupture properties of CMo pipe material 
removed after 75,054 and 93,144 hr at an 
average temperature of 913 F were better 
than predicted for new pipe. Additional 
tests now being conducted on material 
having 150,000-hr service also show good 
properties. 

Summarizing, it would appear that 


Fig. 3 Weld-contact zone in same pipe (A158) 
reweided with 1300 F, 4-hr postheat, after 
105,000 hr of additional service; 500 


Fig. 4 Parent metal (A158) at rewelded joint 
after 105,000 hr of additional service; 500 


had sufficient metallurgical knowledge 
concerning proper heat-treatment been 
available, at the time of the installation 
of this carbon-moly piping, graphitiza- 
tion of this material in high-temperature 
steam service would not have presented 
the unfortunate picture it did. Material 
normalized at 1750 F and/or receiving a 
1300 F, 4hr postheat-treatment follow- 
ing welding has been satisfactory for the 
service intended. This contention is 
supported in several instances where 
welds adjacent to bends, which welds 
had received a furnace heat-treatment 
following bending and upon examina- 
tion, showed no evidence of graphitiza- 
tion in service. The additions of chro- 
mium to carbon-moly steel in amounts of 
1 per cent and upward has been shown to 
inhibit the formation of graphite; and 
for new work, its use would therefore 
be more appropriate. 


Authors’ Closure 

The authors appreciate the extensive 
comments furnished by the reviewers on 
the problem of graphitization. The 
answers to their questions have been 
divided into three categories: 1 Nor- 
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Fig. 1 After four years the graphite had re- 
precipitated to the extent that the ductility 
dropped to 45 to 60-deg bends 


malizing practice; 2 factors affecting 
the rate of graphitization; 3 small 
diameter pipe. 

Regarding normalizing, it was recog- 
nized at the start of the program that 
heat-treating graphitized joints was a 
temporary measure; accordingly, a maxi- 
mum of five years was established as the 
criteria for resampling, flame gouging, 
or replacement. No repeated normal- 
izing was performed or planned because of 
the uncertainty of the rate of reprecipi- 
tation. With one exception, normal- 
izing was limited to joints with slight 
to moderate graphite as shown by 45 
to 80-deg bends. As the program pro- 
gressed and flame-gouging techniques 
were developed, the lower limit was 
raised to 55 deg. Numerous samples 
were removed immediately after normal- 
izing and during subsequent yearly out- 
ages to evaluate by ductility and micro- 
structure the effectiveness of the heat- 
treatment. Normalizing at 1700 F for 
two to four hr was quite effective as the 
ductility was restored to 90-deg bends 
and no voids were detectable in the heat- 
affected zone. After four years, the 
graphite had reprecipitated to the extent 
that the ductility dropped to 45 to 60-deg 
bends (see Fig. 1). One attempt at 
normalizing a severely graphitized joint 
with a 15-deg bend confirmed Mr. 
Soldan’s findings as no significant duc- 
tility could be restored and the structure 
contained voids; this joint was flame 
gouged and rewelded before placing the 
system in operation. Normalizing was 
performed in a most conservative manner 
so that it is the authors’ opinion it 
provided adequate protection until flame 
gouging or replacement was required. 

Considerable work was performed on 
the factors affecting the rate of graphiti- 
zation. Unfortunately, no additional 
information is available on the history 
of the fabrication practices, welding, and 
heat-treatment of the components prior 
to and during installation. During the 
program, more than 250 determinations 
were made to study the factors which 
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influence the susceptibility of carbon- 
moly steel to graphitize at 925 F. No 
single factor appears to control the rate; 
rather a combination of stress, time, 
chemical analysis, grain size, abnor- 
mality, and structure are factors which 
must be considered .in combination. 
Stress, as defined by location in the sys- 
tem, was rated as one of the most sig- 
nificant factors. 

The small diameter (2 in. and under) 
pipe and fittings which operated in the 
800 to 925 F temperature range were 
included in the over-all sampling pro- 
gram of the No.3 Boiler. The valves and 
fittings had high (0.05 per cent) alu- 
minum contents and moderate to severe 
gtaphitization; the pipe was typically 
low in aluminum and molybdenum and 
was mildly graphitized. When this 


condition was found, it was more eco- 
nomical and expedient toreplace the small 
diameter piping systems than perform 
remedial repair. Connections such as 
fittings to heavy wall pipe were par- 
ticularly susceptible to graphitization 
because of localized stress. 

The authors agree with the reviewers 
that each station must determine the 
most practical solution to its graphitiza- 
tion problem. 


J. B. Nuchols.” 
J. R. McGuffey.'* 


12 Assistant Production Superintendent, 
Power, Union Carbide Nuclear Company, Oak 
Ridge Gaseous Diffusion Plant, Oak Ridge, 
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13 Superintendent of Metallurgical Engineer- 
ing ye Union Carbide Nuclear Com- 

any, Oak Ridge Gaseous Diffusion Plant, Oak 
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A Maintenance-Control Center 


Comment by S. F. Rarig'* 

IN THis paper the author gives an 
excellent description of the over-all 
function of a maintenance-control center. 
This writer has been associated with the 
author in several plants of various sizes 
where the control-center concept was 
introduced and developed successfully. 
In each case definite improvement in the 
quality and efficiency of maintenance 
resulted. Machine down time was re- 
duced, along with maintenance overtime- 
labor costs, and the plant-maintenance 
crew handled more work with less help 
from outside labor forces. 

The causes for these improvements are 
numerous. Some are fairly obvious after 
looking at the organization chart of a 
control center and its basic job-control 
procedure. But it is just as obvious that 
a control center will be successful in 
attaining its goals only if the key per- 
sonnel, ‘‘the people,’’ successfully carry 
out their roles. 

The operation of a control center in- 
volves labor supervisors (salaried and/or 
hourly), production supervisors, plant 
Management, accounting personnel, 
hourly workers, procurement person- 
nel, and members of the control center 
itself. Needless to say, there must be a 
thorough understanding of the control- 
center concept by all these people to 
obtain a smooth operation and satis- 
factory results. 

Several steps are necessary upon in- 
troducing a control center into a plant: 


14 Maintenance-control engineer, Scott Paper 
Company, Everett, Wash. 

6 a G. Stine, ‘‘A Maintenance-Control Cen- 
ter,"” ENGINEERING, vol. 81, June, 
1959, pp. 61-64. 


1 Review the over-all concept and 
organization with top-plant manage- 
ment. Outline areas where maintenance 
improvements may be expected. Cau- 
tion management that these gains will 
not result ‘‘overnight."” A minimum of 
one year is normally required to in- 
doctrinate personnel and develop the 
necessary teamwork to produce positive 
results. This teamwork includes that of 
top management in necessary depart- 
mental reorganization and in expendi- 
tures for new maintenance equipment 
which may be requested. 

2 Conduct meetings with mainte- 
nance-supervisory personnel to outline 
the over-all control-center organization. 
Point out the responsibilities of the main- 
tenance supervisor and the control center 
in planning and accomplishing jobs. 
Indicate the anticipated results. The 
maintenance supervisor will be assisted 
by the control center so that he will have 
more time for direct supervision. 

3 Conduct similar meetings with 
production supervisors, indicating their 
responsibilities and anticipated gains to 
them through reduced machine down time 
and improved maintenance-cost control. 

4 Review with accounting and pur- 
chasing groups the responsibilities of the 
control center in maintenance-cost rec- 
ords and material procurement. Out- 
line proposed new methods for recording 
costs of labor and materials, utilizing 
IBM or other machine-accounting sys- 
tems. 

5 Familiarize engineering department 
heads with control-center procedures for 
accomplishing engineering jobs. Also, 
outline responsibilities of engineering in 
working with the control center in 
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solving day-to-day problems through- 
out the plant. 

The afore-mentioned steps are an 
absolute necessity for creating a satis- 
factory basic understanding of thecontrol- 
center concept. Similar meetings are 
necessary periodically to establish new 
policies, review procedures, and maintain 
a dynamic approach to new maintenance 
problems. 

A control center by definition assumes 
many of the planning, scheduling, pro- 
curing, and stenographic responsibilities 
formerly held by others in the main- 
tenance, production, and engineering 
groups. Sometimes these responsibili- 
ties are released only with great re- 
luctance. Control-center personnel must 
prove that by assuming these responsibili- 
ties, an improved maintenance program 
will result. 

As stated before, a one-year period is 
normally required to organize the con- 
trol center, train personnel, and establish 
records which begin to measure the ef- 
fectiveness of the maintenance program. 
During this period, continued emphasis 
must be placed upon defining the responsi- 
bilities of all personnel involved and in 
establishing procedures best suited to the 
individual plant. 

The control-center program is designed 
to work in small, medium, or large 
plants. It can be adopted to all types of 
manufacture; it can stress any of the 
many facets of maintenance (machine 
shutdown, preventive maintenance, lu- 
brication, cost control, spare parts, main- 
tenance methods, labor incentives, and so 
on). 

The control center enhances recogni- 
tion of the maintenance function within 
a plant. By working with the control 
center, production, management, and 
engineering supervision become better 
acquainted with the maintenance role. 
They recognize that good maintenance of 
complicated machinery is a means for 
gaining increased production with lower 
unit costs. Thus the stature of the 
maintenance function is increased. 

The control center is an excellent train- 
ing area for engineers or talented person- 
nel from the hourly ranks. Control- 
center personnel are in contact many 
times daily with supervision from all 
phases of the plant activity. A good in- 
sight is gained in cost accounting and 
procurement policy. Maintenance meth- 
ods are constantly under consideration 
to reduce time and material costs. Re- 
ports are prepared concerning various 
phases of the maintenance program. 
Much reading is required to keep abreast 
of new maintenance materials and pro- 
cedures. Leadership is provided for 
various types of meetings and discussions. 
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All of these are of great value in develop- 
ing personnel for later positions in 
maintenance, engineering, or production 
functions. 

In summary, this writer is firmly con- 
vinced of the soundness of the control- 
center concept. This writer is equally 
convinced of the necessity for all key 
personnel to thoroughly understand this 
concept and their roles within it. If this 
is accomplished, the control-center hori- 
zons are unlimited and the plant with 
a maintenance-control center is most 
fortunate. 


Authors’ Closure 

Mr. Rarig has been successful in the 
supervision and development of ‘‘main- 
tenance control center’’ activities, 
having had experience with both East 
Coast and West Coast labor groups. 
His leadership has permitted cost re- 
ductions up to 20 per cent in some of the 
installations he has supervised. 


As discussed by Mr. Rarig, placing 
the emphasis on ‘‘people’’ is essential in 
the development of a successful *‘control 
center."" Because of the responsibilities 
for co-ordination of maintenance with 
production, accounting, purchasing, and 
many other plant groups, control center 
personnel must be of a high caliber and 
must be “‘salesmen’’ as well as have a 
good maintenance background. Also, 
the proper introduction of the control- 
center concept is important in making a 
successful installation. All plant super- 
vision, especially top management, must 
be behind the principles involved to 
achieve a maximum benefit. Mr. Rarig 
has “hit the nail on the head" in 
discussing his practical experience 
in maintenance-control center installa- 
tions. 

Lester G. Stine. 


6 Partner, Associated Industrial Consultants 
Trenton, N.J. Assoc. Mem. ASME. 


Clothed Man 


Comment by L. P. Herrington” 

Totat body-heat content and skin- 
boundary temperature are the parameters 
which should be quantified as the re- 
sultants of thermal stress, compound 
insulation, and variable heat production 
under nonequilibrium conditions of hu- 
man exposure. The authors'® show that 
at least 12 factors must be considered in 
a mathematical treatment of this prob- 
lem. 

As a first approximation to simpler 
solutions, an electrical analog has been 
constructed with takes account of the 
insulation effect of several clothing 
assemblies appropriate to different cli- 
mates of military importance. The 
electrical analog simulates the effect of 
ambient air temperature, radiation, and 
windspeed, acting on a constant deep 
body temperature through analog ele- 
ments which represent resistance and 
capacity effects in the insulation and a 
variable peripheral tissue resistance de- 
termined by the type of physical activity. 

A number of simplified assumptions 
were employed in this demonstration 
analog unit; however, the time course of 
skin-boundary temperatures in analog 


" Director of Research, John B. Pierce Foun- 
dation, New Haven, Conn. 

18 A. H. Woodcock, B. Thwaites, and J. R. 
Breckenridge, “‘Clothed Man,’’ 
Enorngerinc, August, 1959, vol. 81, 
71-73. Condensed from Paper No. 58—A-252, 
“An Electrical Analog for Studying Heat 
Transfer in Dynamic{Situations."’ 


simulation of severe exposures was in 
gross agreement with empirical observa- 
tions. This general agreement was clear- 
est when the questions put to the analog 
were qualitative; that is, problems in 
which the decision was a matter of 
greater or lesser efficiency in such mat- 
ters as reheating of exposed subjects by 
work as contrasted with simulated re- 
turn to a warmer environment. 

As a question to the authors it would 
be interesting to know the modifi- 
cations required to extend the analog 
to include heat storage. 

We agree that a principal value of the 
present circuit would be in providing 
pre-experimental exploration of a field 
problem for the purpose of clarifying 
the experimental design of exposure 
tests with human subjects. 


Author’s Closure 

In answer to the question by Dr. 
Herrington, heat storage in the periphery 
is represented by the charge on the capaci- 
tor representing the skin. If total heat 
storage is required, a capacitor twice 
that of the periphery is added to repre- 
sent storage in the core. However, when 
this is done, current representing meta- 
bolic heat input must be supplied from a 
variable source, which is independent of 
voltage, such as the plate of a pentode. 
Vasoconstriction is adjusted by a pentode 
tube, the grid of which is maintained at a 
fixed potential. The cathode is con- 
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nected to the point representing the core 
so that, as core potential varies, more or 
less. current flows to the point represent- 
ing the periphery. 

The major problem of such an analog 
is in providing a mechanism to represent 


Grundlagen der Selbsttatigen Regelung. 
BAND I 


By W. W. Solodownikow. 1959, R. Olden- 
bourg, Verlag, Munich, Germany. 727 p., 
74/4 X 9%/2 in., bound. 65DM. This Ger- 
man translation from the original Russian is 
the first of two volumes on the fundamentals 
of automatic control. It deals with the theory 
of linearized control systems: the basic mathe- 
matics; stability analysis of systems; quality 
analysis and synthesis of correcting devices, 
and the theory of impulse regulation; prob- 
lems in control systems under random circum- 
stances. The presentation is both extensive 
and detailed. 


High Temperature Materials 

Edited by R. F. Hehemann and G. Mervin 
Ault. 1959, John Wiley & Sons, Inc., New 
York, N. Y. 544 p., 61/4 X 91/4 in., bound. 
$17.50. A summary of the state of knowledge 
as well as of recent developments in the field 
of materials for use at temperatures above 
1500 F. The characteristics of nickel and 
cobalt-base alloys and cermets are summarized 
and the factors that control their performance 
are indicated. This is followed by a discussion 
of refractory metals, and of dispersion harden- 
ing as a means of obtaining high strength. 
The concluding portion of the book deals with 
gas-metal interactions and considers vacuum 
melting and its effects on properties, the effect 
of testing environment on properties, and oxi- 
dation resistance. The papers in this book 
constitute the proceedings of a conference held 
in Cleveland, Ohio, in 1957. 


Hot Organic Coatings 

By Raymond B. Seymour. 1959, Reinhold 
Publishing Corp., New York, N. Y. 233 p., 
61/5 X 91/4 in., bound. $7.50. The con- 
stitution, applications, and properties of such 
hot organic materials as asphalt, coal tar 
pitch, petroleum waxes, and cellulose deriva- 
tives are presented. Specific information on 
formulations of proprietary products is in- 
cluded. Hot melt applications without sol- 
vent such as peel coatings, protective linings, 
flame spraying, and the fluidized bed process are 
then discussed, and a special mg, td is devoted 
to hot applied coal tar pitch base coatings. 
Hot spray techniques and their advantages are 
also covered. 


An Introduction to Advanced Dynamics 
By Sidney W. McCuskey. 1959, Addison- 
Wesley Publishing Co., Inc., Reading, Mass. 
263 p., 53/4 X 88/4 in., bound. $8.50. An 
intermediate text covering the concepts of 
classical mechanics, which is cae 2 to 
prepare the reader for the modern ideas of 
oe mechanics. The author discusses 
the fundamentals of Newtonian dynamics, 
Hamilton's principle and Lagrange's equations, 
central force motion, dynamics of a rigid body, 
oscillatory motion, Hamilton's equations and 
hase space, and the Hamilton-Jacobi equation. 
mphasis has been placed on basic principles 
rather than on an exhaustive treatment. 
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sweating or latent heat loss for a clothed 
man with provision for sweat absorbtion 
and/or condensation in the clothing. 
This seems to demand two types of elec- 
tricity; one for sensible heat and one for 
latent heat, but unfortunately there is 


BOOKS 
RECEIVED IN 
LIBRARY 


Linear Programming 
By Robert O. Ferguson and Lauren F. Sar- 
ent. 1958, McGraw-Hill Book Co., Inc., 
cw York, 6'/, x 91/, in., 
bound. $10. The origin, need for, and value 
of linear programming to management are 
discussed and the problems to which it has 
been applied are indicated. The technical 
aspects of the method are then described with 
principles, concepts, and procedures developed 
through the use of industrial problems. A 
concluding section provides suggestions for 
recognizing linear-programming problems and 
developing industrial applications by the use 
of a model. Several problems are worked out 
in complete detail. Two new computational 
— s developed by the authors are pre- 
sented. 


Matrix Calculus 

By E. Bodewig. Second Edition. 1959, In- 
terscience Publishers, Inc., New York, N. Y. 
452 p., 61/4 X 9 in., bound. $9.50. An en- 
larged and revised edition that develops further 
the concept of matrix calculus. The author 
advocates the use of rows and columns so as to 
avoid the use of individual elements. The 
four sections included discuss matrix calculus, 
linear equations, inversion of matrices, and 
eigenproblems. Among the new material 
included is the deflation of complex eigenval- 
ues, the application to differential equations of 
the inversion of the general geodetic chain and 
its matricial generalization, and a new section 
on orthonogal! matrices. 


Non-Destructive Testing 

By J. F. Hinsley. 1959, Macdonald & Evans, 
Ltd., London, England. 495 p., 6 X 9 in., 
bound. 75s. A broad survey of the field of 
nondestructive testing is made in this volume 
which discusses such aspects as the production 
and properties of x rays, gamma rays, radio- 
logical examination, ultrasonic vibrations and 
testing, surface-flaw detection with and with- 
out magnetic particles, sorting of mixed ma- 
terials, and miscellaneous methods of nonde- 
structive testing. In addition, there is a dis- 
cussion of difftaction, safety precautions in 
radiological laboratories, and the interpreta- 
tion and presentation of test results. 


Nutzenergie aus Atomkernen. Band | 

By Karl Rudolf Schmidt. 1959, Walter de 
Gruyter & Co., Berlin, Germany. 594 p., 
7 X 91/2in., bound. 106DM. A comprehen- 
sive treatment of the practical use of nuclear 
energy. Beginning with a brief treatment of 
the Ratensneale of nuclear physics, the book 
continues with reactor theory and the types of 
reactors. The materials involved are dis- 


only one! 
Alan H. Woodcock.'® 


1® Chief, Biophysics Branch, Environmental 
Protection Research Division, Quartermaster 
Research & Engineering Command, U. S. 
Army, Natick, Mass. 


cussed and methods of operation, including 
moderators, refrigeration, shielding, tc. 
Heat-power generation, including thermody- 
namics, is covered, — chemical problems 
are dealt with, and the book closes with the 
preparation of fissionable fuel elements. 


Operations Research 
By Maurice Sasieni and others. 1959, John 
Wiley & Sons, Inc., New York, N.Y. 316p., 
88/4 in., bound. $10.25. This text 
begins with a brief survey of the elements of 
probability theory, including the concepts 
of er sag of an event, random variable, 
obability distribution, and conditional proba- 
ility distribution. Sampling is then dis- 
cussed, and an introduction is given to the 
Monte Carlo method of simulated sampling. 
Succeeding chapters present various problem 
areas in operations research, specifically, in- 
ventory, replacement, waiting lines, com- 
= strategies, allocation, sequencing, and 
ynamic programming. 
A Primer of Programming for Digital 
Computers 
By Marshal H. Wrubel. 1959, McGraw-Hill 
Book Co., Inc., New York, N. Y. 230 p., 
53/, X 83/,in., bound. $7.50. An introduc- 
tion to electronic computing for scientists and 
engineers who are planning to use electronic 
computers as tools of research. Although, the 
IBM Type 650 is used in the examples given, 
the general techniques described are appli- 
cable to practically all stored-program comput- 
crs. — discussed include the approach 
to simple problems; loops and branches; 
flow diagrams, subroutines, and the program 
library; testing programs; automatic pro- 
amming; arithmetic instructions in machine 
anguage and SOAP. Practical programs are 
included throughout the test. 
Professional Engineering Examinations. 
Part 1—Structural Planning and Design 
By William Glendinning. Published 1959 by 
the author, 5123 Bell Boulevard, Bayside, 
N. Y. 116 p., 8'/2 X 11 in., paper. $3.35. 
A new edition that provides detailed solutions 
to past New York State engineering examina- 
tions. Topics covered include design and in- 
vestigation of concrete beams, slabs, and col- 
umns; design of timber beams and joists; 
design, selection and determining safe load 
of steel columns, beams and girders; riveted 
joints and sections; and various other as- 
pects of the subject. 
Programming Business Computers 
By Daniel D. McCracken and others. 1959, 
John Wiley & Sons, Inc., New York, N. Y. 
510 p., 6 X 9'/4 in., bound. $10.25. In- 
tended for the person involved in day-to-day 
application of electronic computers to business 
data processing problems, the book begins 
with such fundamental concepts as the central 
concept of the file, flow charting, and the 
general characteristics of electronic com- 
puters. Numerous examples are then given 
to explain the standard techniques of coding. 
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These examples are written in terms of a hy- 
pothetical computer called DATAC which is a 
compilation of the features of many machines. 
Also included are such advanced techniques as 
timing estimates, file organization, automatic 
coding, and random access storage devices. 
The authors conclude with a summary of the 
steps involved in establishing a computer ap- 

lication, and an examination of the account- 
ing and auditing problems associated with 
electronic data processing. 


Regulators and Relief Vaives 

By Chester S. Beard and Fred D. Marton. 
1959, Instruments Publishing Co., 845 Ridge 
Avenue, Pittsburgh, Pa. 203 p., 5'/s X 8 in., 
paper. $2. A review of existing types of 
self-actuating regulators. Among the topics 
discussed are mechanically loaded and pneu- 
matically loaded pressure regulators; pres- 
sure, temperature, and gas regulators; level 
regulation; safety and relief valves; auto- 
Matic emergency valves; automatic shut-off 
valves for oil and gas transmission lines; 
vacuum regulation. First published as a 
series of articles in Instruments and Automation. 


Report on Properties of Cast Iron at 
Elevated Temperatures 
Published 1959 as Special Technical Publica- 
tion No. 248 by the American Society for 
Testing Materials, Philadelphia, Pa. 90 p., 
8/2 X 11 in., paper. $4.25. Report on 
operties of six commercial low-alloy gray 
irons, and of one unalloyed ferritic nodular 
iron, evaluated at 800 F and at 1000 F by means 
of tensile tests, creep-rupture tests, thermal- 
shock tests, growth tests, and metallographic 
examinations. Tests showed that the alloys 
are promising for applications involving ther- 
mal shock at temperatures up to 800 F, but 
not at 1000 F. Development of alloys suita- 
ble for use to 1000 F appeared possibie. 


Research Techniques in Human 


Engineering 
By Alphonso Chapanis. 1959, The Johns 
Hopkins Press, Baltimore, Md. 316 p., 


X in., bound. $6. Describes var- 
ious methods available to the human engineer 
for collecting trustworthy data on men and 
machines and the relations between them. 
Methods of direct observation are considered 
first and characterized by observation of an 
actual work situation. Methods for the study 
of accidents and near-accidents are then dis- 
cussed and followed by material on statistics 
and experimental methods. The book con- 
cludes with the general problems involved 
in experiments on people, the psychophysical 
used in studying speech-communication sys- 
tems. 


Sampling Inspection Tables, Single and 
Double Sampling 

By Harold F. Dodge and Harry G. Romig. 
Second Edition. 1959, John Wiley & Sons, 
Inc., New York, N. Y. 224 p., 111/4 
in., bound. $8. The previous edition pre- 
sented a working set of sampling inspection 
tables for control of quality and economy 
of inspection within a manufacturing plant. 
In addition to these tables, the present edition 
contains a collection of ‘‘Probability-of-Ac- 
ceptance’’ curves called Operating Character- 
is"ic curves. These curves may be used to 
determine how particular sampling plans 
chosen from the tables will operate for all 
possible levels of presented ae. The use 
of the sampling tables is discussed, and a new 
chapter is included which discusses the prac- 
tical significance of the Operating Character- 
istic curves. 
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ineering Societies Library books, except 
bibiographtes, handbooks, and other refer- 
ence publications, may be borrowed by 
mail by ASME members for a small han- 
dling charge. The Library also prepares 
bibliographies, maintains search and trans- 
lation services, and can supply a photoprint 
or a microfilm copy of any item in its collec- 
tion. Address inquiries to R. H. Phelps, 
Director, Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y. 


Ser hani and Regulating 
System Design. Vol.1 
By Harold Chestnut and Robert W. Mayer. 
Second Edition. 1959, John Wiley & Sons, 
Inc., New York, N. Y. 680 p., 6 X 91/, in., 
bound. $11.75. The nature of the feedback 
control system problem is described and an 
| approach to servomechanism and 
regulator design is presented. Emphasis is 
oe on the complex plane, the attenuation- 
equency, and root-locus methods of control 
system analysis of both simple and more com- 
plex systems. In conjunction with the mul- 
tiple-loop systems, techniques are described 
for handling complicated control problems 
with simplified analysis methods. ¢ use of 
these methods permits the designer to arrive 
at a workable design fairly readily. The pres- 
ent edition reflects recent advances within 
the field. 


Studies in Ancient Technology. Vol. 6 
J. Forbes. 1958, W. S. Heinman, 400 


By R. 
East 72nd Street, New York 21, N. Y. 196 
p-, 6/2 X 10 in., bound. $6.50. In this 


volume three aspects of ancient technology are 
descri Under heat and heating are in- 
cluded the origin and production of fire, heat- 
ing the home, Roman hypocausts, industrial 
furnaces, and fuel. The various means for 
cooling and producing cold are then considered 
such as snow and ice, refrigeration by evapora- 
tion, and vessels for cooling drinks. The 
concluding section deals with light and dis- 
cusses lamps, torches and tapers, and candles. 
Symposium (International) on 

Combustion, Seventh, 1958 

Published, 1959, for The Combustion Institute, 
by Academic Press, Inc., New York, N. Y. 
959 p., 7 X 10 in., bound. $35. A com- 
prehensive survey that begins with detonation, 
and in particular the transition from flame 
propagation to detonation. It continues with 
spectroscopy and the structure of flames in 
which modern methods of following the 
change of composition through a flame front 
are described. A substantial part of the book 
is then devoted to the mechanism of com- 
bustion reactions, both hydrocarbons and 
other substances being considered. Also in- 
vestigated are ignition and limits of inflam- 
smabiliey, combustion in practical flowing 
systems, specia! fuels, and instrumentation. 


Symposium on Stability of Distillate Fuel 
is 


Oil 

Published 1959 as Special Technical Publica- 
tion No. 244 b agg Society for 
Testing Materials, Philadelphia, Pa. 56 p., 
6 X 9 in., paper. $2.75. Eight pa 
dealing with t Pr resistance of = oil to 
breakdown or decomposition. ¢ 
discuss stability past and 
and measures to relieve them. 


Symposium on Paper and Paper 
Products 


Published 1959 as ial Technical Publica- 
tion No. 241 b ¢ American Society for 
Testing Materials, Philadelphia, Pa. 73 p., 
6 X 9 in., bound. $2.75. Seven papers in- 
tended to acquaint the paper technologist with 
some of the new developments in paper tech- 
nology and the methodology which has 
bonding o: upak paper are among 


Technologie des Reacteurs Nucleaires 
Tome 1—Materiaux ‘ 

By Paul Ageron and others. 1959, Editions 
Eyrolles, Paris, France. 567 p., 61/2 X 9'/s 
in., 6900 An introduction to the 
fundamental concepts of nuclear technology. 
The effects of radiation on various materials 
are analyzed and classified. This is followed 
by a discussion of the behavior of reactor 
materials, their mechanical propertics and 
radiation damage, as well as the modification 
of physical properties or the formation of new 
substances. Nuclear fuels and nonfissionable 
materials provide the subject matter for seven 
chapters, while recent developments in ura- 
nium, heavy water, beryllium, and cermets 
are described. 


The Theory of Elementary Particles 
By J. Hamilton. 1959, Oxford University 
Press, New York, N. Y. 482 p., 6 X 9 in., 
bound. $12. An account of the basic 
mathematical methods used in investigating 
elementary particles and in their 
observed interactions. The techniques dealt 
with fall into two categories: symmetry 
properties with their related selection rules, 
and methods for calculating S-matrix elements. 
Topics discussed include classical fields, 
quantization of boson fields, Dirac’s wave 
equation, quantization of fermion fields and 
the interaction of fields, the S-matrix and 
renormalization, Heisenberg operators and 
pionnucleon scattering, selection rules, polari- 
zation analysis, and the foundations of field 
quantization. 


Tiefbohrtechnik 
Gottfried Prikel. 1959, Springer-Verlag, 
jenna, Austria. 414 p., X in., 
bound. $15.70.. Deep drilling techniques 
are described in this companion volume to a 
1957 book on drilling equipment. It covers 
stresses, bending and breaking points of drill 
rods, tool joints and their stresses, drilling 
muds, directional drilling, the measurement of 
drill hole deflections, cementing of sides and 
casings, tool recovery, core-drilling, etc. 
{st a and other special methods are 

icfly considered. 


Water Facts for the Nation’s Future 

By Walter B. Langbein and William G. Hoyt. 
1959, The Ronald Press Co., New York, N. Y. 
298 p., 59/4 X 9 in., bound. $5. The first 
part of this volume describes and comments on 
current government programs for gathering 
hydrologic and hydroclimatic data, as well as 
data on water use and development. The 
present mapping I pps is discussed, and a 
chapter is devoted to the question of desi 
of an adequate national hydrologic network. 
Part two discusses how well all this informa- 
tion now being gathered is being applied to 
meet water control and utilization problems. 
Phases of water management treated are ir- 
rigation, floodcontrol, streamflow forecasting, 
and waste-water disposal. It is shown how 
inadequate data or poor use of available in- 
re ga has resulted in certain water prob- 
ems. 
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1960 Nuclear Congress Program Announced 


A proGraM to develop the theme, 
‘What Will the Future Development of 
Nuclear Energy Demand From Engi- 
neers?’’ is fast reaching completion. 
The 1960 Nuclear Congress, to be held 
in the New York Coliseum, April 4-7, 
is designed to delve deep into this 
subject. 

All technical sessions will be held in the 
N. Y. Coliseum, the same building in 
which the International Atomic Exposi- 
tion is being held. An All Congress 
banquet is being planned for Wednesday 
evening, April 6, in the Grand Ballroom 
"of the Statler Hilton Hotel. The Statler 
Hilton is the headquarters hotel for the 
Congress. 

The Congress, a gathering of repre- 
sentatives from all areas of the nuclear 
field, is sponsored by 28 leading engi- 
neering, scientific, management, and 
technical organizations, of which The 
American Society of Mechanical Engi- 
neers is one. The Engineers Joint 
Council will co-ordinate the programs 
of the participating societies. 

The meetings which constitute the 
Congress include: The Sixth Nuclear 
Engineering and Science Conference, the 
Eighth NICB Atomic Energy in Industry 
Conference, and the Sixth International 
Atomic Exposition. The Exposition, 
which was established in 1954, will in- 
clude at least 130 exhibits of the mani- 
fold products and services available for 
the peaceful use of atomic energy. 
The Congress sessions are expected to 
draw the largest audience of engineers 
and related specialists—as well as the 
largest representation of industrial and 
scientific exhibitors—ever to attend an 
event of this kind. 


All Congress Session Mon. April 4 
9:00 a.m. 

What Will Future Development of Nuclear 

Energy Demand From Engineersz? 

Outer Space Exploration and the Nuclear 

Engineer, by John Simpson, Westinghouse Elec. 

Corp., Pittsburgh, Pa. 
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The Problem of Fuel Utilization in Future Atomic 

Power Plants, by Walter Zinn, Combustion 

Engineering, Windsor, Conn. 

Engineering Requirements for the Future, by 

oe Davis, Bechtel Corp., San Francisco, 
alif. 


Environment Sessions 
Session 1 Mon. April 4 2:00 p.m. 


Plant Construction and Site Selection 


Results of 1959 Nuclear Power Containment Test, 

by A. F. Kolflat, Sargent & Lundy, Chicago, Ill. 

Review of Shippingport Operations—Site Factors, 

by J. E. Gray, Duquesne Light Co., Pittsburgh, 
a. 


es Report on N.S. Savannah, by P. P. 
Eddy and K. W. Hess, Nuclear Projects Office, 
Washington, D. C. 


Power 
Plants, b 


Kupp and . Tourek, Vitro 
Co., New” York, ¥ 


Session 2 Tues. April 5 9:00 a.m. 


State and Federal Regulations Protecting 
Public Health 


Local Problems in Regulation, by Hanson Blats, 

New York City Health Dept. 

Status of Regulation on the State Level, by 

Oliver Townsend, N. Y. State Office of Atomic 

Development, Albany, N. Y. 

Status of$Regulation on Federal Level—Re- 

sponsibilities of the U. S. Public Health, by F. J. 
eber, U. S. Dept. of Health, Education and 

Welfare, Washington, D. C 

International Problems in Radiation, by A. I. 

Galagan, Office of IAEA, United Nations, N. Y. 


Session 3 Tues. April 5 2:00 p.m. 
Water Supply and Waste Disposal 


Environmental Radioactivity in Large Area Sur- 
rounding Nuclear Electric Plant, by J Nehe- 
mias, Univ. of Michigan, Ann Arbor, Mich. 
Strontium 90 in Surface Waters, by C. P. Straub, 
L. R. Setter, and P. F. Halibach, Robert A. Taft 
Engineering Center, Cincinnati, Ohio 

Use of Tritium as a Tracer in Evaluating Waste 
Discharges, by W. J. Kaufman and R. M. Hours, 
Univ. of California, Berkeley 

Hanford Reactor Effluent Contribution to En- 
vironmental Radiation Dose, by R. L. Junkins, 
Gen. Elec. Co., Richland, Wash. 


Materials and Components Sessions 
Session 1 Mon. April 4 2:00 p.m. 


Metal Ceramic, Organic Materials 


Effect of Irradiation on Tensile Properties of High- 
Temperature Steel and Nonferrous Alloys, by 
Sam Bartz, Phillips Petroleum Co. 

Experience —. of Organic Coolant in Nuclear 
Reactors, by G. renee. R. W. Burkhardt, 
W. N. Bley, py C. Spencer, Atomics Inter- 
national, Canoga Pork: Calif. 
Problems in Contamination of 
Reactors 
Dennis Foley, 


Water-Cooled 
Stainless-Steel Components, by 
leo, Inc., Schenectady, N. Y. 


U. S. Bureau of Mines Research on the Fused 

Salt Mpcteeentes of Beryllium, by K. H. 

we Jr., U. S. Bureau of Mines, Washington, 


as of Nuclear-Grade Thorium by 
way Reduction Method, by F. E. Block and 
. Good, U. S. Bureau of Mines, Washington 


Session 2 Tues. April 5 


Fuel Technology 


Ignition and Detonation of Uranium in Boron 
trifluoride Solutions, by R. Johnson, F. Horn, 
and G. Strickland, Brookhaven Nat. Lab., 
Upton, N. Y. 
Uranium-Thorium Reprocessing; Cost Outlook 
for Commercial Operation, by R. J. Klotzbach, 
Union Carbide Nuclear Co., New York, N. Y. 
Low Impurity Core Material, by G. Pancer and 
J. L. Zegger, Alco Products, Schenectady, N. Y. 
Status of Plutonium Recycle, by R. E. Dunn, 
Gen. Elec. Co., Richland, Wash. 


9:00 a.m. 


Reactor Sessions 
Session 1 Mon. April 4 2:00 p.m. 


U. S. Power Reactors Program 

The Army Nuclear Power Program, by Col. D. G. 
Williams, Chief, Army Nuclear Power Program 
BUDOCKS Role in the Development of Nuclear 
Power for the Navy’s Shore Establishments, by 
Commander W. J. Christensen, CEC, U. S. Navy 
Reactor Development in the Next Ten Years, by 
Frank§ Pitman, AEC, Washington, D. C. (Oral 
presentation only) 

Sites for Nuclear Power Plants for Large Spanish 
Utility, by Jaime Mac Veigh, Tecnatom, Valle- 
hermos, Madrid, Spain 


Session 2 Tues. April 5 9:00 a.m. 


Research Reactors and Radiation Facilities 
Operation and Experimental Use of the Battelle 
Research Reactor, by A. M. Plummer, A. N. 
Anno, and J. W. Chastain, Jr., Battelle Memorial 
Inst., Columbus, Ohio 

Oo erating With In-Pile Loops at 
ORNL, by J. A. Cox, ORNL, Oak Ridge, Tenn. 
Construction and Operation of the McMaster 
Nuclear Reactor, by W. H. Fleming, McMaster 
Univ., Hamilton, Ont. 

The Design of a Hot Laboratory for Metallurgical 
Research in Germany, by Stephan, GFKF 
Institute Fur Reaktorwerkstoffe, Aachen, Muffe- 
terweg, Germany 


Session 3 Tues. April 5 2:00 p.m. 


Progress in Reactor Instrumentation 

of Control and by 

alter Lapinski, Argonne Nat. 
Application and Effect of Control ro Instrumenta- 
tion, by C. F. Obermesser, Westinghouse Elec. 

C & 1 Equipment—In-Core, by H. M. Ogle, J. 
Forster, H. Hendon, and J. H. Keeler, Gen. 
Elec. Co., San José, Calif. 
C & I Equipment—External, by EZ. P. Epler, Oak 
Ridge Nat. Lab. 
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Significance and Need of C & I, by H. E. Vann, 

and F. C. Legler, Atomic Energy Commission, 

Washington, D.C. 

Session 4 Wed. April 6 9:00 p.m. 
Advanced Reactors and Fuel Cycles 


Advanced Water Cooled Reactor, by W. E. 
Shoupp and J. H. Wright, Westinghouse Elec. 
Corp., Pittsburgh, Pa. 


jony Gas Cooled Reactor Systems Program, by 
. A. Rosen and Capt. G. A. Bicher, AEC, 
D.C 


High-Temperature Gas-Cooled Graphite-Moder- 
ated Reactor (HTGR), by Darid Rose, Gen. 
Dynamics Corp., San Diego, Calif. 

Nuclear Superheater Designs and Fuel Cycles, 
by E. L. Zebroski, K. M. Horst, ana P.G. Aline, 
Gen. Elec. Co., San José, Calif. 


Session 5 Wed. April 6 2:00 p.m. 
Reactor Design Engineering 


Determination of Pressure ina Two-Phase Water 
System, by W. H. Comtois, Combustion Engineer- 
ing, Inc., Windsor, Conn. 


Hydraulic Instability of Reactor Parallel Plate 
Fuel Assemblies, by £. B. Johansson, KAPL, 
Gen. Elec. Co., Schenectady, N. V 


Natura! Convection Flow in Liquid-Metal Mobile- 
Fuel Nuclear Reactors, by F. G. Hammitt and 

M. Brower, Univ. of Michigan, Ann Arbor, 
Mich. 
A Method for the Economic Comparison of the 
TH-U235 Fuel Cycle Vs. the U238-U235 post 
Cycle With Application to the MCCR, by R. 
Sahnstrom, General Atomics 

Aircraft Sessions 
Session 1 Thurs. April 7 9:30 a.m. 
Components for Nuclear Propelled Air- 
craft and Space Vehicles 


Nuclear Propulsion for Lifting (Large) Space- 
Stations Into Orbit, by R. A. Mayer, Norair Div. 
of Northrop Corp., Hawthorne, Calif. 


Nuclear Ramjet Developments, by 7. C. Markel, 
bo a of California, Radiation Lab., Livermore, 
ali 


Some Practical Methods for Fabricating Shields 

for Nuclear Powered Aircraft, by W. Q. Hullings 

9 J. L. McDaniel, of Covair, Fort Worth, 
exas 


Session 2 Thurs. April7 2:00 p.m. 


Nuclear-Powered Air Vehicles 
The? Nuclear Propelled Airship, by Leo Jurich, 
Goodyear Aircraft Corp., Akron, Ohio 


Potential of Nuclear wees Aircraft for Com- 
mercial Cargo, by Brady, Jr., of Covair, 
San Diego, Calif 

Three Appr proaches to Achieving Reliability for 
Nuclear Powered Navy Aircraft, by L. W. Credit, 
Nuclear Div., The Martin Co., Baltimore, Md. 


Institute of Defense Analyses 


Dr. Kennets S. Cotmen and two tech- 
nical officers of the Institute for Defense 
Analyses were guests at a luncheon held 
by the Engineers Joint Council on 
Friday, Dec. 18, 1959, at the Engineers’ 
Club in New York City. Purpose: 
To inform the EJC’s Executive Com- 
mittee on the personnel needs of the 
Institute. 

The Institute for Defense Analyses is a 
nonprofit corporate entity of U. S. uni- 
versities responsible for fundamental 
evaluation of our military weapons 
systems and defense strategy for the 
Department of Defense. 

As a primary link in the DOD struc- 
ture, IDA plays a vital role in our 
national security. Among its continu- 
ing problems is that of providing top 
caliber engineering and scientific person- 
nel to evaluate, plan, and report on our 
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Nuclear Standards 


Senior representatives of each of four 
specification and code-writing organiza- 
tions interested in nuclear standards will 
present discussions of the interests, aims, 
and methods of their organizations 
in furthering the development of satis- 
factory standards in the nuclear industry. 
The speakers and their organizations are: 


N. L. Mochel, Westinghouse Elec. Corp., Lester 
Station, Philadelphia, Pa., for the American 
Society for Testing Materials 

C. R. McCullough, Atomic Energy Commission, 
Washington, D. C., and chairman of the American 
Nuclear Society Standards Committee, ANS 
Eugene Bailey, Commonwealth Edison Co., 
Chicago, Ill., for ASME Special Committee on 
Nuclear Power of the Boiler and Pressure Vessel 
Committee 

J. A. Klapper, Ebasco Service Inc., New York, 
N. Y., for American Standards Association 

D. A. Rogers, Allied Chemical & Dye, Morris- 
town, ., Committee on Nuclear Power of 
ASME Boiler and Pressure Vessel Committee 


Isotope Application Session 
Session Wed. April 6 9:00 a.m. 


Industrial Apstications Devel 
ment Sponsored by Cc, P. G. Aebersold, 
U. S. AEC, Washington, D. rd 

Isotopes in Petroleum Production, by Milton 
Williams, Humble Oil & Refining Co., Houston, 
Texas 

Field Techniques and Instrumention for Radio- 
active Gas Tracers, by F. E. Armstrong, U. S. 
Bureau of Mines, Washington, D. C 

Isotopic Power, by J. G. Morse, The Martin 
Co., Baltimore, Md. 


Radiation Processing Session 


Session Wed. April 6 2:00 p.m. 


Progress and Problems in Radiation Processing 
= Foods, by Walter Urbain, Swift & Co., Chicago, 
Il. 


Commercial 
Radiation Processing iological Materials, by 
Kraybili, Curtiss-Wright Corp., Princeton, 


and Economics in 
i 


Radiation for Nonbiological Ma- 
terials, by A estaino, Atlas Powder Co., 
Plainsboro, N. J. 


Current Aspect of the Wholesomeness of Irradi- 
ated Food, by Merrill Read, Fitzsimmons General 
Army Hospital, Denver, Colo. 


Meets With EJC 


increasingly complex 
defense weaponry. 

Officers of IDA had requested the 
opportunity of explaining to EJC and 
its societies (of which ASME is one) 
the functions and manpower needs of 
their organization. Their objective 
was to secure a better rapport with the 
engineering profession and to enlist the 
societies’ support in locating qualified 
engineers to serve tours of duty in this 
essential defense activity. 

Dr. Colmen explained that the De- 
partment of Defense in 1955, recognizing 
a need to sharpen its scientific discern- 
ment for weapons evaluation, approached 
the academic community for assistance. 
In response to a specific request from the 
Secretary of Defense, five universities 
joined, in 1956, in the creation of IDA, a 
professional consortium designed to 


technological 


render technical assistance to the national 
security. The five umiversitics are: 
California Institute of Technology, Case 
Institute, M.I.T., Stanford, and Tulane. 
The largest of IDA’ s several activities 
continues to be the technical support of 
the Weapons System Evaluation Group 
of the Department of Defense. Through 
WSEG, IDA accepts a heavy work load 
from the Joint Chiefs and from the 
Director of Defense Research and Engi- 
neering. 

Calling for Engineers. The need is for 
engincers capable of evaluating weapons 
systems independently, cutting across 
industrial lines. There must be no in- 
dustrial bias. Where industry has 
loaned men, these men have avoided 
company bias rigidly. But more inde- 
pendent engineers are needed. 

Engineers Joint Council will assist in 
finding men to staff the key jobs. The 
IDA organization is not under Civil 
Service. The work carries with it the 
excitement and satisfaction of contribut- 
ing to decisions of awesome importance 
in the nations security. The task will 
never be completed so long as that 
security is threatened. 

The work is all Top Secret, and every- 
body must be cleared for security. 
Wanted are men concerned with advanced 
research in missiles, or any other defense 
development that overlaps the services. 
IDA provides inputs on which major 
strategy decisions are based. 


1. MECH. 
MEETINGS 


Computer in Production 

AN INFORMAL discussion on the Com- 
puter in Production will be sponsored on 
March 21 and 22, 1960, by The Institu- 
tion of Mechanical Engineers. Purpose 
of the meeting is to introduce mechanical 
engineers and managers to the latest 
techniques involving the application of 
computers in production; and to pro- 
vide a forum for managers, engineers, and 
users to present their views to manu- 
facturers of computers. 

Visits are planned to computer ceaters 
and installations where computers are 
being used on production problems. 
Those who wish to attend, apply to: 
The Secretary, The Institution of Me- 
chanical Engineers, 1 Birdcage Walk, 
Westminster, London S.W. 1, England. 
P Note: The foregoing calendar of The 
Institution of Mechanical Engineers 
(Great Britain) meetings is published as 
a service to members of ASME. 
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AAAS Section M (Engineering) in Operation SCUDS Reviews National 


and International Aspects of Systems of Units 


By Carl F. Kayan, Fellow ASME 


Art tHe 126th annual meeting of the 
American Association for the Advance- 
ment of Science, held in Chicago, IIl., 
Dec. 26-30, 1959, Section M (Engineer- 
ing) again made a strong appeal for 
consideration of national and inter- 
national aspects of systems of units. Ina 
four-part symposium, Section M, on 
December 28 and 29, presented papers by 
24 United States and foreign authorities. 

Operation SCUDS-—Simplification, 
Clarification, Unification, Decimaliza- 
tion, and Standardization—was the spe- 
cial theme of the Section M Meeting. 

Object: To focus attention on the con- 
tributions to Unit confusion of our com- 
mon-fractions (called ‘‘vulgar fractions” 
abroad), particularly as applied to mixed 
subunits of our measurement systems of 
length, weight, and the like. Thus, 
while the Chicago meeting continued 
the pattern set at the 1958 meeting in 
Washington, D. C., it now emphasized 
the contributing aspects of our ‘‘national 
arithmetic’’ and the importance of 
decimalization. 

The American Society of Mechanical 
Engineers was well represented at this 
symposium. In addition to Secretary- 
Emeritus C. E. Davies, vice-president of 
AAAS and chairman of Section M, and 
Prof. Carl F. Kayan of the Columbia 
University Mechanical Engineering De- 
partment, who served as chairman of the 
Program Committee, ASME President 
Walker L. Cisler was an active keynote 
participant. 

The symposium program was presented 
in four parts which spelled out the theme 
as follows: The Confusion of Chaos in 
Units; Public Education versus the Con- 
sumer Public; Problems of Design, 
Manufacture, and Commerce; and The 
Look to the Future. 

Among those participating in the first 
session, in addition to President Cisler, 
were Dr. John J. Theobald, Superin- 
tendent of Schools in New York, on 
“International Challenge to American 
Education and Its Relationship to the 
Unit System,’’ and Adm. George F. 
Hussey, Jr., Managing Director of the 
American Standards Association, 
“Should American Industry Convert to 
the Metric System?’’ President Cisler’s 
paper was entitled ‘International View- 
point of an American Engineer on Units."’ 

President Cisler opened the four-session 
conference with a spirited reminder of the 
urgency for the solution of the problem 
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of the diverse conventions for measure- 
ments as used in the world today. He 
pointed out that much progress has been 
made in the world in the fields of economic 
and political understanding, but that 
much remained yet to be accomplished 
as concerns units and the confusing 
situations that are involved. ‘Although 
the laws of nature that we study and 
exploit for human betterment are the 
same for every nation, we speak in dif- 
ferent languages; and, more particu- 
larly, we are at variance in our choice of 
technical terms and units of measure- 
ment. We are gathered here, today, to 
focus upon and to scrutinize this prob- 
lem of removing barriers to communica- 
tion in the expression of measurements.” 

Decimalization, it was brought out by 
the Program Chairman, could ultimately 
be the first step toward adoption of a 
metric system; could, meanwhile, make 
our own every-day life a whole lot 
simpler; and, perhaps, make our own 
units less horrendous in the minds of 
metric-minded people abroad. 

De-emphasized study of tedious com- 
mon-fraction arithmetic with its d: -bious 
ultimate commensurate use, and the 
earlier teaching of decimals, further, 
might well goa long way toward making 
students less prejudiced against “‘mathe- 
matics’ and science, and might well 
serve as a fruitful educational elixir for 
students in this competitive Space Age. 

The teaching of decimals in the United 
States, he added, right from the early 
grades on would seem to be a “‘natural,”’ 
since we have a decimalized currency and 
penny-dime-dollar practical philosophy 
so richly entrenched in children of even 
preschool age. The thought was ex- 
pressed that we might well think 
popularly of decimal fractions of the 
inch, decimal stock-market quotations, 
and decimal weight fractions inspired 
by a ‘‘bounce-the-ounce’’ campaign. 

Thus consumer packages picked off a 
supermarket shelf might readily be com- 
pared pricewise, if marked decimally. 
Many of our odd units, often so tediously 
learned and rarely used, could be rele- 
gated to an encyclopedic museum. And 
a first step in the ultimate resolution of 
the confusion of our American units 
would be taken. 

With such a simplification, backed by 
education of our people at the ‘‘grass- 
roots’ level—via decimalization—our 
state of knowledge in the realm of 


“national arithmetic’’ would be greatly 
enhanced. Popular understanding lead- 
ing to a future adoption of a metric 
system would then be more zealistic. 
Meanwhile, of course, international 
technologists might well work with- 
in the metric framework. 

At Chicago, the philosophy and use of 
American versus metric units in the vari- 
ous fields of industry, technology, com- 
merce, and public consumption were 
widely explored. And again, as at the 
Washington meeting a year ago, a repre- 
sentative of the British Association for the 
Advancement of Science, T. P. Thomas, 
reported on the status and attitude con- 
cerning metric changeover and decimal- 
ized coinage for the United Kingdom. 

The 28 papers of the 1958 Symposium 
now have been issued as a Symposium vol- 
ume by the American Association for 
the Advancement of Science and pro- 
vide much for contemplative thought. 


Honors and Awards. Harapen 
Pratt, secretary of IRE and former 
telecommunications adviser to the Presi- 
dent, has been named the recipient of the 
IRE 1960 Founders Award. Presentation 
will take place at the 1960 IRE Inter- 
national Convention banquet at the 
Waldorf-Astoria Hotel, New York, 
N. Y., on March 23. Others to be 
honored are: Harry Nyquist, former 
Bell Telephone Laboratories scientist 
and consultant, the 1960 Medal of 
Honor; J. A. Rajycuman, RCA Labo- 
ratories, Princeton, N. J., the 1960 
Morris Liebmann Memorial Prize Award; 
J. W. Gewartowsx1, Bell Telephone 
Laboratories, Murray Hill, N. J., the 
1960 Browder J. Thompson Memorial 
Prize Award; K. A. Norton, National 
Bureau of Standards, Boulder, Colo., 
the 1960 Harry Diamond Memorial 
Award; and E. J. Naxos, General Elec- 
tric Company, Palo Alto, Calif., the 
1960 W. R. G. Baker Award. 

Francis Gisss, Hon. Mem. 
ASME, naval architect and marine 
engineer who has been widely recognized 
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as the country’s foremost designer of 
large ships, has been awarded the 
Michael I. Pupin Medal for outstanding 
“service to the nation.” 

James F. Fairman, senior vice-presi- 
dent, Consolidated Edison Company, 
New York, has been awarded the 1959 
Edison Medal by the American Institute 
of Electrical Engineers. Presentation 
was made during the winter general 
meeting of AIEE, January 31-February 
5, in New York City. 

Paut G. SHewmon, assistant professor 
of metallurgy, Carnegie Institute of 
Technology, Pittsburgh, Pa., is the 
recipient of two major engineering 
awards, one sponsored by five societies 
and the other by the AIME. The 
Alfred Noble Prize, a joint honor of 
AIME, ASCE, ASME, AIEE, and the 
Western Society of Engineers, and the 
Rossiter W. Raymond Memorial Award, 
given by AIME, will be presented for the 
same technical paper. The paper, en- 
titled ‘‘The Redistribution of a Second 
Phase During Annealing in a Tempera- 
ture Gradient,"’ was published in Octo- 
ber, 1958, in the Transactions of The 
Metallurgical Society of AIME. 

Avoustus B. Kinzet, vice-president in 
charge of research, Union Carbide 
Corporation, and president-elect of Engi- 
neers Joint Council, has been named 
recipient of the AIME James Douglas 
Gold Medal. Dr. Kinzel was selected 
“for outstanding contributions and in- 
spiring leadership in the field of elec- 
trolytic and electrothermic winning of 
nonferrous metals and for his notable 
administrative ability.”’ 

New Appointments. Francis L. Jackson, 
Assoc. Mem. ASME, has been named 
assistant director of The Franklin In- 
Institute Laboratories. In the newly 
created post, Mr. Jackson will assist 
Dr. Nicot H. Smrrn, laboratories direc- 
tor, and continue his present duties as 
technical director of nuclear and mechani- 
cal-engineering activities. 

Hersert Hoover, Hon. Mem. ASME, 
has been added to the advisory council of 
the Society for the History of Tech- 
nology. The society is a pioneering 
organization aimed at bringing together 
scholars from many disciplines interested 
in studying the impact of technology on 
society. The society, which was founded 
at Case Institute of Technology in 1958, 
has also announced plans for the publica- 
tion of a new journal, Technology and 
Culture. Among the other members of 
the advisory council are Unirep States 
Senator Rarpx E. FLanpgrs, past- 
president and Hon. Mem. ASME; 


Mervin J. Ketxey, retired chairman of 
the Bell Telephone Laboratory; Lennox 
R. Lor, director of the Museum of 
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William Lane DeBaufre, Fellow ASME, third from left, was recently honored by the Nebraska 


Section ASME on the occasion of his receipt of the ASME Fifty- Year Pin. 


Professor DeBaufre is 


a retired University of Nebraska professor widely known as an authority on the separation of 


gaseous mixtures. 


Shown with Professor DeBaufre are, left to right: A. A. Luebs, Mem. ASME; 


M. E. Jansen, Assoc. Mem. ASME; and W. H. Barnard, chairman of the mechanical engineering 


department, University of Nebraska. 


Science and Industry in Chicago; and 
Lewis Mumrorp, the noted writer. 
Davin B. Sreinman, builder of the 
Mackinac Bridge, is president of the 
society. 

New Officers. H. W. Ritcuey, vice- 
president and technical director, Rocket 
Division, Thiokol Chemical Corporation, 
was elected vice-president of the Ameri- 
can Rocket Society at the group’s 14th 
annual meeting in Washington, D.C. Dr. 
Ritchey is one of the foremost proponents 
of solid-propellant rocketry. 

Aucustus B. has recently been 
appointed chairman of the Division of 
Engineering and Industrial Research for 
the National Academy of Sciences- 
National Research Council. Dr. Kinzel 
succeeds the late Vice ApmMirat Epwarp 
Lutt Cocurane, USN (Ret), Hon. Mem. 
ASME. 

Campus Data. Txomas R. Kane, Mem. 
ASME, associate professor of mechanical 
engineering, was among the recipients 
of faculty awards at the University of 
Pennsylvania. 

Epwarp Sarser, Mem. ASME, pro- 
fessor of mechanics at Rensselaer Poly- 
technic Institute, Troy, N. Y., has em- 
barked on a month's tour of India asa 
guest of the Indian Government. Dr. 
Saibel, widely known for his work in 
hydrodynamic theory of lubrication, 
theory of vibrations, mechanical proper- 
ties of materials, and stress analysis, 
participated in the Indian Science Con- 
gress at Bombay and addressed a 
number of other technical groups during 
visits to Calcutta, Kharagpur, and 
Bangalore. 


COMING 
MEETINGS 


Engineering Ceramics 

A conrERENcE on the mechanical 
properties of engineering ceramics will 
be held at North Carolina State College, 
March 9-11, 1960. Sponsored by the 
college's School of Engineering and the 
Office of Ordnance Research, United 
States Army, the three-day conference 
will be of interest to research scientists 
and materials engineers concerned with 
ceramics and cermets, currently of much 
interest for many high-temperature, 
high-stress engineering applications. 

For information write: W. W. Kriegel 
or Hayne Palmour, conference co-chair- 
men, School of Engineering, North 
Carolina State College, Raleigh, N.C. 


Heat Transfer Symposium 

A Heat Transrer Symposium, spon- 
sored annually by the mechanical-engi- 
neering department of the University of 
Florida, will this year be held on March 
7 and 8, 1960. Several sessions, to be 
held in the Engineering and Industries 
Building of the Gainesville, Fila., 
school, will include basic principles, 
temperature and its measurements, heat 
exchangers, graphical methods, the hy- 
draulic analog, and other selected topics. 

For additional information, write: 
Prof. J. C. Reed, Head, Mechanical 
Engineering Department, University of 
Florida, Gainesville, Fla. 
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Operation 
-Homestretch 


Pay to the order of . . . United Engineering Trustees, Inc. .. . 
Five Thousand and 00/100 Dollars ($5000). That's the 
amount on the check being held by ASME President Walker Cisler, right. 
It was presented to the United Engineering Center Building Fund Campaign, 
on behalf of the ASME Oil and Gas Power Division by 
E. J. Kates, OGP treasurer, center. John Gibb of the OGP Executive 
Committee looks on. 


“Operation Homestretcn,"’ the final 
lap of the ASME Member Gifts Cam- 
paign, is already under way. At a 
special Executive Committee meeting 
of the ASME Council on Dec. 1, 1959, 
the decision was made to reorganize the 
existing Member Gifts Committee under 
the new chairmanship of 1960 President 
Walker L. Cisler. At the same time, the 
Committee expressed ‘‘sincere apprecia- 
tion to Past-President William F. Ryan, 
Chairman F. L. Bradley, Vice-Chairman, 
and those Vice-Presidents who served 
with them as members of the ASME 
Member Gifts Committee." 

The new committee headed by Walker 
Cisler will consist of Vice-Presidents or 
their designated representatives. It will 
pursue twin programs. The first will 
aim at encouraging each of the Sections 
that has not yet achieved its quota to 
speed its work. The second is designed 
to further encourage ‘“‘Special Gifts"’ 
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from individuals and selected industrial 
concerns around the country. A spring 
target date has been set. 

In commenting on the future of 
Operation Homestretch, President Cisler 
said: 

‘We face this year an especially urgent 
responsibility. In addition to our nor- 
mal duties as members of ASME, we 
must complete the member gifts fund- 
raising campaign for the new Society 
headquarters now under construction. 

“When I was asked to assume the 
chairmanship of this fund-raising en- 
deavor in December, I was happy to learn 
that, under the chairmanship of Past- 
President Ryan, ASME had already com- 
pleted some 75 per cent of its goal. Mr. 
Ryan has carried this burden for two 
years and deserves our warm thanks. 
Since then, another 5 per cent has been 
achieved. 

“This does not mean, however, that 
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we can permit ourselves to relax, for the 
task must be completed and completed 
soon. I hope that, no later than the 
Summer Annual Meeting in June, I will 
be able to report that every Section has 
oversubscribed its quota. 

“As you can realize from the accom- 
panying table, many Sections still have a 
long way to go to reach 100 per cent. 
Although some Sections have surpassed 
or are nearing their quotas, others, 
regrettably, are lagging and some are 
behind badly. It is alarming that over a 
third of our Sections, after two years, 
have achieved less than half of their 
quotas and a dozen less than 25 per cent. 
I am sure this situation gives us all deep 
concern. 

“The United Engineering Trustees and 
its Real Estate Committee have overcome 
many obstacles in bringing the building 
to its present state of progress with active 
construction under way. They have 


striven against serious odds to provide a 
building of which the engineering profes- 
sion will be proud and which it can 
afford. In the light of the extraordinary 
caliber of leadership displayed by those 
who are taking the brunt of the responsi- 
bility for providing the new Center, the 
disappointing performance of some ASME 
Sections is particularly distressing. 

‘Especially, I call on the members 
and officers of these Sections to revitalize 
their drives and to work toward their 
objective not only vigorously but speedily. 
Each passing day our task becomes more 
difficult. With prompt action, however, 
there is no reason why we cannot com- 
plete this vital task at least as soon— 
and at least as well—as our sister so- 
cieties. I have every confidence that 
our concern will stimulate us to move 
ahead and that we will assume a position 
of leadership consistent with the tradi- 
tions of our society.” 


The signal for ASME’s ‘“‘Operation Homestretch”’ 
was set off when this giant power shovel bit out a 
mouthful of dirt to make way for the 18-story stainless-stee 


curtain-walled United Engineering Center. 


Its location: 


845 United Nations Plaza in New York City. 
The new Center—to be constructed at a cost of more than $12 million— 
will stand as a symbol of the vigor of the engineering profession 


to serve our country. 
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Fourth Engineering Technician Survey of 


Enrollments and Graduates 


A REporRT summarizing the results of 
the fourth survey of engineering techni- 
cian enrollments and graduates has been 
published in the Journal of Engineering 
Education, December, 1959. 

The report, prepared by the Manpower 
Studies, Technical Institute Division, 
American Society for Engineering Educa- 
tion, D. C. Metz, chairman, was under- 
taken after a lapse of three years. 

(Results of the Twelfth Annual Survey 
prepared by Leo F. Smith were reported 
in Mecnanicat Novem- 
ber, 1956, pp. 1076-1077.) 

Usable data for the fourth survey were 
collected from 207 schools for the years 
1957-1958 and 1958-1959. Thirty five of 
these schools have engineering technician 
curriculums accredited by Engineers’ 
Council for Professional Development. 

Full-time enrollments in 1958-1959 in- 
creased ten per cent to 43,902 with two 
thirds of the schools reporting increases 
over 1957-1958. ECPD-accredited cur- 
riculums increased six per cent with 60 per 
cent of the institutions reporting in- 
creased enrollments. The 207 schools re- 
ported total fuil-time and part-time engi- 
neering technician enrollments of 78,539. 

Full-time graduates were estimated to 
increase 16 per cent to 12,899 in 1958-1959 
with the total full-time and part-time to 
be 15,627. Seventy per cent of the 176 
institutions reporting full-time graduates 
expected an increase over 1957-1958. It 
is believed generally that graduates who 
have attended school on a part-time basis 
materially do not affect the available 
engineering technician supply since most 
are fully employed while attending 
school. They also represent less than 20 
per cent of the total while part-time en- 
rollments are nearly 45 per cent of the 
total. 

For this survey 556 schools were con- 
tacted with 388 replies being received. 
Forty-eight could not be used for one 
reason or another. One hundred and 
thirty-three institutions reported that no 
engineering technician curriculums were 
offered. Replies indicated information on 
part-time students frequently was not 
available readily. Data on part-time 
graduates most often were omitted. 

Of some significance is the wide range 
in enrollments of the various schools. 
Only eight reported enrollments of more 
than 1000 full-time students while more 
than one half reported less than 100. The 
peak was 1961 with one institution re- 
porting only one full-time enrollment. 
The number of graduates from full-time 
attendance showed a similar wide range 
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from 0 graduates to 900. Seven schools 
anticipated more than 300 graduates 
each, while 85 per cent expected less than 
100. 

It appears that more and more schools 
are Offering programs for enginecring 
technicians but with only slight effect on 
the trained technical manpower supply. 
Since 1955-1956 an increase of 40 per cent 
in number of schools reporting shows 
slightly over 30 per cent increase in en- 
rollment and only a two per cent increase 
in number of graduates. 


INDUSTRIAL 
FILMS 


Control Valves 

of Control’’ is a 16-mm, 25- 
min film made available to industry by 
Fisher Governor Company, Marshall- 
town, Iowa. The sound-and-color film 
depicts the design and functionings of 
automatic control valves, problems of 
corrosion and erosion, considerations in 
choosing valve styles and characteristics. 
Animated sequences illustrate control- 
valve functions in process systems and 
various phenomena such as cavitation 
and turbulence. Available from: Fisher 
Governor Company or their nearest 
representative. 


Fire Protection 

Barriers by Overly’’ is an eight- 
minute sound-and-color film showing 
Underwriters’ Laboratories fire-testing 
and applications of a new metal-and- 
glass fire and smoke screen. The film 
illustrates how the new screens can be 
placed in corridors of hospitals, schools, 
and other buildings to provide areas of 
refuge within a building. Available 
from: Overly Manufacturing Company, 
Greensburg, Pa. 


Technical Film Catalog 

SPECIALIZED motion pictures about 
new products, advanced industrial proc- 
esses, and cost-saving techniques are 
listed in a new revised edition of the 
‘Business and Professional Film Cata- 
log’’ just published by Modern Talking 
Picture Service. The films are available 
on free loan to technical groups, uni- 
versities, business and professional audi- 
ences, and other groups with specialized 
interests. Copies of the illustrated cata- 


log are being distributed free. Availa- 
ble from: Modern Talking Picture 
Service, Inc., 3 East 54th Street, New 
York 22, N. Y. 


Metal Castings 

“Cast Metals and You,” depicts the 
vital role of metal castings in the every- 
day lives of modern man. The film has 
been released by the Education Division 
of the American Foundrymen’s Society. 
In color and sound, the film dramatizes 
the importance of an age-old industry to 
every conceivable type of product known 
today. 

The film is available for showings to 
educational institutions and civic groups 
at no cost except transport charges, and 
to others at a rental fee of $10 and ship- 
ping costs. Available from: American 
Foundrymen’s Society, Golf and Wolf 
Roads, Des Plaines, II]. 


MEETINGS 
OF OTHER 
SOCIETIES 


Feb. 10-11 


American Nuclear Society, gas-cooled nuclear- 
reactors symposium, The Franklin Institute, 
Philadelphia, Pa. 


Feb. 14-19 
AIME, annual meeting, Statler Hilton and 
Sheraton-Atlantic Hotels, New York, N. Y. 

Feb. 16-18 
Southwest Research Inititute and Society of 
Nondestructive Testing, symposium on non- 
destructive testing of aircraft and missile 
components, Hilton Hotel, San Antonio, 
Texas 

Feb. 18-20 

NSPE, winter meeting, Broadview Hotel, 
Wichita, Kan. 


Feb. 24-26 
AMA, special conference on planning new 
products, Drake Hotel, Chicago, III. 
Feb. 29-March 2 

AMA, Data Processing Conference and ex- 
hibit, Statler-Hilton Hotel, New York, N. Y. 

March 7-9 
Association of Iron and Steel Engineers, 
western meeting, St. Francis Hotel, San 
Francisco, Calif. 

March 7-11 
American Society of Civil Engineers, New 
Orleans Convention, Jung Hotel, New Orleans, 


La. 
March 14-16 
American Railway Engineering Association, 
annual convention, Sherman Hotel, Chicago, 
Ill. 
(For ASME Coming Events see page 135) 
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ASME Design Engineering Con 
Design Engineering Show to Be Held in 
New York Coliseum, May 23-26 


e Conference Subjects to include Space-Age design, theory, and techniques 
e 375 companies already signed for exhibits at show 


AppuicaTion of space-age design theory 
and techniques to new products for the 
home and factory will be the subject of 
the Design Engineering Conference, 
which will be held concurrently with 
the Design Engineering Show, May 23 
through 26, at the New York Coliseum, 
New York, N. Y. The conference will 
consider advances made in power, con- 
trol, materials, computers, components, 
and mechanics to determine how every- 
day products may be improved. 

The Design Engineering Show, an 
exposition devoted to the research and 
development of new products, will oc- 
cupy all four floors of the New York 
Coliseum during a four-day run there, 
May 23 to 26. 


The Conference 

The conference will be sponsored by 
the Machine Design Division of The 
American Society of Mechanical Engi- 
neers. 

The first day will be devoted to ‘New 
Horizons in Engineering Design.’’ This 
will be a panel discussion of design 
authorities in nuclear and space tech- 
nology. They will give brief talks and 
answer audience questions to indicate 
how new design principles, relationships, 
and formulas developed for their fields 
can be applied to commercial products. 

Speakers will give special attention to 
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applications of materials and components 
to meet extremes of environmental con- 
ditions and to achieve the ultimate in 
performance. High temperatures, low 
temperatures, erosion, corrosion, impact, 
vibrations, miniaturization, reliability, 
and limited life will be among the items 
discussed. 

Sessions on power and control will con- 
sider “‘Reliability Predictions,’’ ‘‘Impact 
of Reliability on Design,” and ‘Analysis 
of Control Systems.’" Sessions on ma- 
terials will hear papers on ‘‘New Weld- 
ing Processes,"’ ‘‘Metal Part Fabrication 
by Explosives,"’ “Some Characteristics 
of High-Strength Steels’ and ‘Composite 
Matcrials."" Mechanical sessions will be 
devoted to ‘Hydraulic Components for 
Extreme Service,"’ ‘‘Fluids and Seals 
for Extreme Service,’’ ‘‘Modular Dimen- 
sioning for Automatic Assembly," and 
‘Basic Design Parameters for Automatic 
Assembly.”’ 

A final session, by a panel, will discuss 
of Computers in Design.” 


The Show 


Three hundred and seventy-five na- 
tionally known companies already have 
contracted for exhibit space and it is 
expected that the final number will be 
well over 400, according to Clapp & 
Poliak, Inc., New York, the exposition 


management firm which produces the 
event. 

The twin events were last held in New 
York in 1957. The show is one of the 
largest industrial expositions in the 
country. 

Although admission is limited to those 
with major responsibilities for the design 
of new products, more than 20,000 major 
executives and engineers are expected to 
attend. Materials and component parts 
for virtually every type of product—from 
commonplace household articies to inter- 
planetary space ships—will be shown. 
There is scarcely a major manufacturing 
company in the nation which does not 
send representatives to the show. 

On exhibit will be hundreds of metal 
alloys, plastics, synthetic and natural 
rubbers, power-transmission equipment, 
electrical and electronic components, 
mechanical components, various shapes 
and forms, fasteners and adhesives, 
finishes and coatings, hydraulic and 
pneumatic components, engineering 
equipment and services, and almost 
everything else which goes into the mak- 
ing of industrial or consumer end prod- 
ucts. 

Visitors who wish show or conference 
information, hotel reservations, or rapid 
registration cards should write Clapp & 
Poliak, Inc., 341 Madison Avenue, New 
York 17, N. Y. 
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ASME Spring Lubricaton Symposium to Be Held in 


New York City 


Tue Lubrication Division of The Ameri- 
can Society of Mechanical Engineers, in 
co-operation with the Metropolitan 
Section, will conduct a two-day sym- 
posium on ‘‘The Load-Carrying Capacity 
of Bearings’’ in the Auditorium of the 
Engineering Societies Building, 29 W. 
39th Street, New York City, on March 
14 and 15, 1960. 

This symposium will be the third in 
this annual series which is designed to 
furnish a forum for the discussion of 
specific problem areas in the field of 
lubrication. Previous symposiums have 
dealt with ‘‘The Role of Viscosity in 
Lubrication"’ and ‘‘Wear of Lubricated 
Surfaces.”’ 

Subject matter for this meeting will in- 
clude aspects of bearing design, the in- 
fluence of application and environmental 
factors, and the properties of load 
capacity. Application to rolling ele- 
ment, journal, and thrust bearings will 
be discussed in the symposium. 

Specialists in the field have been in- 
vited to participate. The program will 
consist principally of informal presenta- 
tions by persons who are actively work- 
ing in the areas they discuss; there will 
be ample opportunity for full discussion 
from the floor. 


First Systems Research Center 
A rgcent million-dollar grant from the 
Ford Foundation is making possible the 
establishment of the first Systems Re- 
search Center at Case Institute of Tech- 
nology. Under the direction of Dr. Don- 
ald P. Eckman, professor of instrumenta- 
tion engineering, the center will pioneer 
in graduate education stressing the areas 
of theory, communication, control, 
optimization, reliability, and the impor- 
tant areas of human behavior which affect 
the operation of systems. Systems under 
study will range from complex automatic 
computers controlling large industrial 
plants to simple budgeting methods. 

The goal of systems engineering is to 
determine how an over-all system may be 
improved to do the best possible job. 
The Center will bring together all the 
skills of the various engineering disci- 
plines in addition to the resources of the 
basic sciences, the social sciences, and 
the humanities. 
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>» MONDAY, MARCH 14 


Session 1—Design Parameters 9:30 a.m 
Chairman: W. J. Anderson, NASA, Cleveland, 


Ohio 

Inertia Effects on Hydrostatic Thrust Bearings, 
by D. Dowson, Univ. of Leeds, Leeds, England 
A Note on the Influence of Elastic Compliance on 
Sliding Friction in Ball Bearings, by K. John- 
son, Cambridge Univ., Cambridge, England 
Effect of Stabilization Temperature on Ball Bear- 
ing Fatigue Life, by A. S. Irwin, Marlin-Rock- 
well Corp., Jamestown, N. Y. 

Rolling Contact Fatigue Studies With Four Tool 
Steels and Glass Ceramic, by B. 
Zaretsky and Anderson, NASA, Cleveland, 
Ohio 

Increased Capacity for Roller Bearings of the 
Future, by M. E. Otterbein, Hyatt Bearings Div., 
GMC, Harrison, N. J 


Session 2—Application and Environ- 
mental Factors 2:00 p.m. 
Chairman: G. B. Grim, Caterpillar Tractor Co., 
Peoria, Il. 

Control of Oil-Whip Frequency Bate, Td E. H. 
Hull, Gen. Elec. Co., Schenectady, N 

The Effect of Vibration on the at Carrying 
Capacity of Parallel Surface-Thrust Bearings, by 
A. Nahavandi and F. Osterle, Carnegie Inst. of 
Tech., Pittsburgh, Pa. 

Lubricant Effects—Temperature, Pressure, and 


Contamination, by T. Osters, Cleveland Graphite 
Bronze Co., Cleveland, Ohio 

Lubricant Effects—Method of Application, by J. 
M. Robertson, Bohn Aluminum & Brass Co., 
Detroit, Mich. 

Vibration and Other Disturbances, by F. Osterle, 
Carnegie Inst. of Tech., Pittsburgh, Pa. 


p> TUESDAY, MARCH 15 


Session 3—Physical Properties of Lubri- 
cants 9:30 a.m. 
Chairman: W. A. Wright, Sun Oil Co., Marcus 
Hook Pa. 

Hydrocarbon Structure and Its Relation to Tem- 
perature and Pressure Effects on Viscosity, by 
J. A. Dixon, Pennsylvania State Univ., Univer- 
sity Park, Pa. 

Viscosity—-Temperature Relationship and Their 
Application, by W. Wright, Sun Oil Co., 
Marcus Hook, Pa. 

Shear and Time Effects—Problem Areas in 
Lubrication Theory, by H. A. Hartung, Atlantic 
Refining Co., Philadelphia, Pa. 


Session 4—Chemical and Physical- 
Chemical Properties of Lubricants 

2:00 p.m. 
Chairman: R. Q. Sharpe, Mobil Oil Co., New 
York, N. Y. 
The Effect of Chemical Properties of MoS»: on 
Frictional Behavior, by A. J. Haltner, Gen. Elec. 
Co., Schenectady, N. Y. 
Influence of Chemically Active Additives on 
Boundary Lubrication, by a major oil co. representa- 
tive 
Effectiveness of Physically Adsorbed Additives in 
Boundary Lubrication, by a major oil co. repre- 
sentative 


1960 ASME Textile Engineering Conference 
March 31-April 1 at North Carolina State College 


Tue third Annual ASME Textile 
Engineering Division Southern Con- 
ference will be held at North Carolina 
State College, Raleigh, N. C., March 
31-April 1, 1960. Though the Con- 
ference is young in age, the attendance 
has appreciably increased each year and 
this year shows promise for continued 
growth. The program may be divided 
into two themes: Advances in Engi- 
neering, as they pertain to the Textile 
Industry; and Advances in Textiles, as 
they pertain to the engineer. 

The first theme will include timely 
subjects in water pollution, natural 
gas in the textile industry, the design 
of treatment plants, and preventive 
maintenance. 

The second theme will include pres- 
entations on textile processes, modern 
trends in the production of bulked yarns, 
and direct spinning. 

Make your plans now to enjoy a 
program which shows promise of being 
one of the better offerings anywhere and 
renew acquaintances at the Social Hour 
and Banquet. 


THURSDAY, MARCH 31 


Authors’ Breakfast 
Registration 8:00 a.m.-12 noon 
Session 1 9:30 a.m. 


Water Resources and Stream Pollution Control,' 
by E. C. Hubbard, North Carolina Dept. of 
Water Resources, Raleigh, N. C. 


Textile Dales ag Treatment—What to Do About 
It, by J. L. Brown, Jr., Cannon Mills Co., 
N. C (Paper No. 60—TEX-2) 
Panel Discussion—Engineering Aspects in De- 
sign of Treatment, by J. L. Brown, Jr., Cannon 
Mills Co., Kannapolis, Hubbard, 
De “3 of Water Resources, Raleigh, es and 
William C. Olsen and 
N. 


Luncheon 12:45 p.m. 
Session 2 2:00 p.m. 
Natural Gas in the Textile Industry,' by J. 
Sellers, Bryant Industrial, Cleveland, Ohio 

Maintenance Records Simplified, by J. H. Boddie, 


Mount Vern Mills, Inc., Tallahassee, Ala., 
(Paper No. 60—-TEX-1) 


1 Paper not available—see box on this page. 


Ordering Papers By Mail 


NuMBERED papers to be presented 
will be available in separate copy 
form until Jan. 1, 1961. Copies 
can be obtained by writing to the 
ASME Order Department, 29 West 
39th Street, New York 18, N. Y. 
The numbered papers are priced 
at 40 cents each to ASME members 
and 80 cents to nonmembers, but 
will be on sale at the Conference 
to all delegates at 40 cents. Papers 
ordered by mail must be designated 
by the numbers listed in the 
program, otherwise the order will 
be returned. 
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Some Observations on Textile Automa by 
C. M. Asbill, Jr., School of Textiles, North 

lina State College 
Social Hour 
Banquet 


6:00 p.m. 
7:00 p.m. 


>FRIDAY, APRIL 1 
Authors’ Breakfast 8:00 a.m. 


1 Paper not available—see box on page 132. 


Registration 8:00 a.m. 
Session 3 9:30 a.m. 
Trends in the Production of Continuous Filament 
Textured Yarns,' by R. E. Wiggins, School of 
Textiles, North Carolina State College 

Panel Discussion—Spinning From Silver, by R. 
Dalton, J: Jr., Whitin Machine Works, 


Co., Rockford, “Penn. and F. E. 
inson, Haserick and Co., Clarks- 


Rockford Mf; 
Boteman, A 
ville, Ga. 


Creativity and Engineering Management Discussed at 
ASME San Francisco Section Conference 


Ar tHe Ninth Annual Professional 
Divisions Conference of the San Francisco 
Section of The American Society of 
Mechanical Engineers, held recently, one 
of the technical papers was entitled 


“Engineering Management as Related . 


to Profit and Creativity."’ The author, 
John D. Kemper, is Vice-President— 
Engineering, Marchant Division, Smith- 
Corona Marchant, Inc., Oakland, Calif. 
In his paper, Mr. Kemper made certain 
points bearing on the current discussions 
of the creative individual, particularly 
the creative engineer. 

Rewards for Invention. Mr. Kemper 
stated that in most U. S. corporations 
today a nominal award is made to an 
inventor upon application and granting 
ofa patent. Such awards are usually not 
so large that undue competition among 
engineers is encountered in a scramble 
after them. However, he said, there 
appears to be present in the world a 
trend in the direction of much more 
substantial rewards for inventors. Some 
companies have experimented with plans 
which provide royalties to inventors 
depending upon the profits which accrue 
from their inventions. 

‘Western Germany,”’ he said, ‘‘enacted 
a law in 1957 relating to employee in- 
ventions which grants almost miraculous 
powers to an inventor, securing for him 
considerable financial awards. For ex- 
ample, this law requires that the em- 
ployer either proceed to patent and 
commercially develop any invention 
made by one of its employees or to release 
same to the employee. Thereupon, the 
invention can be freely offered among all 
bidders, including competitors. If the 
employer wants the invention, then he 
must negotiate and pay for it. 

‘Furthermore, when the product 
begins to accrue profit, the employee and 
employer enter into new negotiations to 
determine the amount of further financial 
reward that the employee is to receive. 
If the employee is dissatisfied with the 
offer, he can appeal to a government 
board which will settle the amount by 
arbitration.”’ 
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Such a philosophy obviously holds 
that the invention is the whole thing, 
and that subsequent activities are only 
the ‘‘skill of the artisan." We can think 
of instances where a good idea has gone 
astray because of poor implementation 
on its way to the production line. Given 
a system where outstanding financial 
rewards go to the possessor of a patent, 
what chance have you got of asking a 
man who is broadly gifted to do anything 
other than work which might garner him 
unusual financial returns? 


Yet the implementation process must 
be staffed by outstanding people, just as 
well as the earlier phases of the creative 
process....There are the mechanical 
designers....There is “‘the entire chain 
of effort leading from the conception of a 
device to its delivery to the cus- 
tomer. 

This means that invention is an essen- 
tial, but only a component, part of the 
creative process."" The quotation is 
from J. F. Young of General Electric, 
MecHanicaL ENGINEERING, December, 
1945. 


Group Action. Mr. Kemper pointed out 
that relatively recent enactments of law 
have tended to recognize the fact that 
technological progress is more likely to 
result from the efforts of a group than 
from what has been called the individual 
“flash of genius."’ The flash-of-genius 
test was invented by the U. S. Supreme 
Court, and for many years was used as 
the primary test as to an invention’s 
patentability, but the Patent Codifica- 
tion Act now states that: ‘‘Patentability 
shall not be negatived by the manner in 
which the invention was made."’ Thus, 
group achievement is recognized. 

“The ‘hard work’ aspect of creativity 
is one that needs to be emphasized,’’ he 
said. ‘Creative people agree that many 
hours of concentration and deliberate 
creative effort are required before in- 
spiration finally strikes. This checks 
with Edison's oft-quoted remark that 
creation is one per cent inspiration and 
99 per cent perspiration. There is 


another quotable saying that ‘inspiration 
most often strikes those who are hard at 
work’.”" 

Thus we have a concept that super- 
cedes the flash-of-genius idea, that grants 
that most of the advances of history 
and in science and in the field of 
mechanics have been the result of long 
study and step-by-step advance, mostly by 
group processes. Within such groups we 
have two dominant types of individuals, 
the one oriented toward concepts, needs, 
ideas; the other more oriented to the 
requirements of hardware, his day con- 
sisting of an endless chain of bit-by- 
bit acts of creation. We have been 
ready since childhood for almost instant 
recognition of the talents and worth of 
the former man, and feel an innate apathy 
toward the latter. 

He said: ‘If the end goal, the success 
and ultimate profitability of a product, 
is to be most efficiently attained, in- 
dividuals must be able to work in the 
group structure without dissension and 
struggle as to who is going to get the 
gravy. Competent individuals must be 
turned in directions which not only fit 
their own capabilities, but also meet the 
requirements of the organization, in the 
sure knowledge that their contributions 
will receive proper recognition. It is 
only in that way that we can achieve a 
hormonious structure, which is a basic 
necessity for efficient group action.”’ 

Mr. Kemper listed the following books 
and articles as useful reading on this 
subject: J. F. Young, “Developing 
Creative Engineers,’’* Mecnanicat Enot- 
NEERING, December, 1945; T. E. Shea, 
**An Industrial Point of View on Creative 
Engineering,""* Mecuanicat ENGINEER- 
1nG, May, 1949; Edwin C. Nevis, 
“What is a Creative Designer?’’ Machine 
Design, Dec. 25, 1958; George V. Wood- 
ling, ‘Inventions and Their Protection,"’ 
Clark Boardman Company, Ltd., New 
York, N. Y., and Mathew Bender & 
Company, Inc., Albany, N. Y., 1954, 
2nd edition; William H. Easton, ‘*Crea- 
tive Thinking and How to Develop It,’’* 
MecuanicaL ENGINEERING, August, 
1946; ‘Design Is Your Business,’’ Small 
Business Administration, Washington, 
D. C., November, 1953; Philip Marvin, 
“Planning New Products,"’ The Penton 
Publishing Company, Cleveland, Ohio, 
1958; and J. F. Downie Smith, ‘‘The 
Potential Machine Designer,’ Mecnant- 
caL ENGINgERING, February, 1958. 


* These three articles have been reprinted, 


along with several — in a pamphlet 
entitled: “Creative Engincerin This is 
available through the SME der De 


ment, 29 West 39th Street, New York 18, ‘Y., 
at $l a copy; 20 per cent discount to "ASME 
members. 
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Professional Registration 
By A. S. Goidstein* 

ProressionaL Registration is some- 
thing most young engineers have heard 
about but not many have considered 
seriously. Most of us are involved in 
work which does not require a pro- 
fessional engineer's license and our future 
careers do not seem to depend upon 
licensing. However, the facts about 
licensing indicate that professional regis- 
tration may be more meaningful to us 
than just a framed certificate. 

Since 1907, professional engineering 
registration laws have been enacted in all 
states. In the early 1930's there were 
only 10,000 registered professional engi- 
neers and now there are over 200,000. 
Registration now makes available the 
mechanism toward developing a meaning- 
ful distinction between those qualified 
and those who improperly call them- 
selves engineers. Here is an opportunity 
to raise the standards of the engineering 
profession through legal sanction just as 
medicine and law now enjoy. 

At this point, your reaction might be 
that professionalism is a nice concept 
about which you've heard many noble 
words but which does not concern or 
affect you directly. Let's see how you 
can benefit materially from professional 
registration. 

Professional Registration. Registration 
may or may not mean more money in 
your paycheck depending upon the 
personnel policies of your employer. 
However, registration in many firms is 
considered a factor in evaluating em- 
ployees for promotion, more responsible 
work, and more opportunities for in- 
dividual thought and discretion. In- 
creased compensation usually accom- 
panies these in a short while. A survey 
conducted by the Schenectady General 
Electric Engineer's Association of more 
than 2000 members of that group shows 


1 Sales Representative, Combustion Engi- 
neering, Inc., Chicago, Ill. Assoc. Mem. 
ASME. 

*Engineering Writer, General Electric 
Advanced Electronics Center at Cornell 
University, Ithaca, N. Y. Assoc. Mem. 
ASME. 
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that registered professional engineers 
enjoy an advantage both salary wise and 
position wise. The statistics show a 
man with the PE license receives $2000 
to $2500 a year more in salary in the age 
level above 40 years, and below 40 the 
advantage is $500 to $1000 a year. 
Benefits of Registration. A further 
benefit of registration is legal acknowl- 
edgment that the person with a license 
has a specified degree of competence and 
has demonstrated his qualifications. It 
has been held in the courts that a person 


cannot collect a fee on a contract for the 
rendition of engineering services unless 
he is a registered engineer. It has also 
been held that a person is unqualified 
to testify in judicial proceedings as an 
expert witness on engineering matters 
unless he is a registered professional 
engineer. Many states and municipal 
governments have passed statutes, ordi- 
nances, and rulings which require that 
certain governmental engineering posi- 
tions be filled only by registered pro- 
fessional engineers. In addition, pro- 
fessional registration is recognized by 
your fellow engineers as a significant 
achievement. 

Again your attitude may be that 
“these things are not of interest to me.”’ 
However, do you know the future 
opportunities which might arise that 
involve professional registration? The 
effort required to become a registered 
professional engineer has been increasing 
and is expected to increase further. 
Requirements are being upgraded in most 
states. Every industrial employer would 


Chairman’s Corner 


An Open Letter to a Young 
Associate Member: 


Dear Tom, 


It was good to talk with you 
during our ‘‘Junior Session’’ at the 
Annual Meeting in Atlantic City. 
The National Junior Committee 
was formed in 1947 to encourage 
professional development among 
young ME’s. The session you 
attended and the Junior Forum 
articles in MecHanicaL ENGINEER- 
1NG are the results of some of the 
work of the Committee. Another 
phase of the Committee's work has 
been the establishment of Junior 
Representative posts on most of the 
Regional and national ASME com- 
mittees. A more recent develop- 
ment has been the formation of 
“Young Associates Committees.”’ 
These committees have organized 
panels of young mechanical engi- 
neers who have gone to the cam- 
puses in their sections to describe 
their jobs to the undergrads and to 
let them in on what they might ex- 
pect in their future job situations. 
Another Associates Committee 
activity has been to personally 
contact each new graduate and 
bring him to the Section meetings. 
Region-wide technical paper 
contest is another Young Associ- 
ates Committee activity. These 


programs and others have, for the 
most part, been conceived by a 
Regional Committee and have been 
carried out by the Section Com- 
mittees. In Regions V and VI 
each Section Young Associates 
Committee sends two delegates to 
the regional *‘YAC."’ 

You expressed your interest in 
becoming more active in ASME. 
You can see that there are many 
Ways you can become active. 
Nominations are open from now 
until March 31 for, Junior Repre- 
sentative positions on the Student 
Sections, Membership Develop- 
ment, and Civic Affairs Committees 
in all the Regions. You may 
prefer to work on the Young 
Associates Committee in your 
Region. In any case, please con- 
tact either your Regional vice- 
president or me. 

We would also be pleased to 
have you attend any of our 
National Junior Committee mect- 
ings. The next one will be at 
Society headquarters in New York 
City, 10:00 a.m., Saturday, Febru- 
ary 27. 


N. J. Viehmann,* 
Chairman, 
National Junior Committee 


142, 


8 Product Engineer, Dept. 
North 


Western Electric Company, 
Andover, Mass. 
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like to have all his qualified engineers 
become registered. A recent survey 
indicates that over 75 per cent of indus- 
trial employers actively encourage their 
engineers to become registered. It en- 
hances the firm's reputation to have 
large numbers of registered professional 
engineers on its staff. You can be sure 
that professional registration will not 
hurt your future opportunities. 

Personal Satisfaction. There is one more 
aspect of registration which I consider 
the most important advantage. That is 
the personal satisfaction that I have 
been judged by my peers to be qualified 
as a professional engineer. This may 
not bring me material advantages, but it 
will be the fulfillment of a personal 
goal that is the most important reason 
for professional registration. 

Now, if you are convinced or feel that 
there is an advantage to becoming a 
registered engineer, the next question is— 
how do you go about it? The require- 
ments for registration in each state are 
exclusively within the control of the 
state legislature. Many states have 
reciprocal agreements for recognizing 


March 6-9 
ASME Gas Turbine Power and Hydraulic 
Conference, Rice Hotel, Houston, Texas. 
March 14-15 
ASME Lubrication Symposium, Engineering 
Societies Building, New York, N. Y. 
March 29-31 
American Power Conference, Hotel Sherman, 
Chicago, Ill. 
March 31-April 1 
ASME Textile Engineering Conference, North 
Carolina State College, Raleigh, N. C. 
April 4-8 
Nuclear Congress and Exhibit, Coliseum, New 
York, N. Y. 
April 7-8 
ASME-SAM Management Conference, Statler 
Hilton Hotel, New York, N. Y. 
April 20-21 
ASME-AIEE Railroad Conference, 
Sheraton Hotel, Pittsburgh, Pa. 
April 25-26 


ASME Maintenance and Plant Engineering 
Conference, Chase-Park Plaza Hotels, St. 
Louis, Mo. 


Penn- 


April 25-29 
ASME Metals Engineering Division-AWS 
Conference, Hotel Biltmore, Los Angeles, 
Calif. 

May 17-19 
ASME Production Engineering Conference, 
Hotel Schroeder, Milwaukee, Wis. 
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licenses from other states. However, it 
can be stated generally that most state 
laws require graduation from an 
accredited engineering curriculum, fol- 
lowed by approximately four years of 
responsible engineering experience, plus 
the successful completion of an oral 
and/or written examination. Most 
states permit the substitution of practical 
experience for formal education but this 
“Grandfather clause’’ is becoming an 
obsolete practice. 

Many states also have provisions for 
granting preregistration certificates to 
those persons who have not yet attained 
the requsite experience for full registra- 
tion. These are generally known as 
registrations, 
the requirements for which are usually 
graduation from an accredited engineer- 
ing curriculum and the successful com- 
pletion of an examination on fundamental 
engineering subjects. It is important to 
obtain an EIT certificate as soon as 
possible. Most state boards will recog- 
nize the EIT certificate of another state, 
which is based upon successful comple- 
tion of a written examination. 


ASME 
COMING EVENTS 


May 22-26 
ASMI Oil and Gas Power Conference and Ex- 
hibit, Muchlebach Hotel, Kansas City, Mo. 


May 23-26 


ASME Design Engineering Conference and 
Show, Coliseum, New York, N. Y. 


June 5-10 


ASME Summer Annual Meetin 
tion Conference, Statler Hilton 
Texas. 


and Avia- 
otel, Dallas, 


June 20-22 


ASME Applied Mechanics Conference, The 
Pennsylvania State University, University 
Park, Pa. 


June 27-29 


ASME West Coast Applied Mechanics Con- 
ference, The California Institute of Technol- 
ogy, Pasadena, Calif. 


August 15-17 


ASME-AIChE Heat Transfer Conference and 
Exhibit, Statler Hilton Hotel, Buffalo, N. Y. 


September 7-9 
ASME Joint Automatic Control Conference, 


The best manner of obtaining the 
details of professional registration is to 
write to the engineering registration 
board of the state in which you desire 
to become licensed. Two years ago 
“Junior Forum" listed the addresses of 
several registration boards each month. 
If you wish, write to N. J. Vichmann, 
Chairman, National Junior Committee, 
62 Walnut Avenue, Andover, Mass., 
for the address of the state board in which 
you are interested. 

You also can contact your state Society 
of Professional Engineers or its local 
affiliated chapter for information. In 
addition, many companies that encourage 
registration have the information you 
need. 

Remember that it is best to become 
registered as soon as possible after 
graduation. There are refresher courses 
for professional registration examina- 
tions sponsored by companies, pro- 
fessional societies, and private individ- 
uals. Registration will cost you a 


nominal fee and requires some effort, 
but the return in the future may far 
exceed your expectations. 


Massachusetts Institute of Technology, Cam- 
bridge, Mass. 

September 15-16 
ASME-AIEE Engineering Management Con- 
ference, Morrison Hotel, Chicago, III 

September 21-23 
ASME-AIEE Power Conference, Bellevue- 
Stratford Hotel, Philadelphia, Pa. 

September 26-28 
ASME Petroleum Mechanical Engineering 
Conference, Jung Hotel, New Orleans, La. 

October 9-12 
ASME Rubber and Plastics 
Lawrence Hotel, Erie, Pa. 

October 17-19 
ASME-ASLE Lubrication Conference, Statler 
Hilton Hotel, Boston, Mass. 

October 24-25 


ASME-AIME Fuels Conference, Daniel Boone 
Hotel, Charleston, W. Va. 


November 27-December 2 


ASME Winter Annual Meeting, Statler Hilton 
Hotel, New York, N. Y. 


Conference, 


(For Meetings of Other Societies see page 130) 

Note: Persons wishing to prepare a 
for presentation at ASME National 
or division conferences should secure a co 
of Manual MS-4, ‘‘An ASME Paper,” 
writing to the ASME Order Department, 29 
West 39th Street, New York 18, N. Y. Price 
bs nonmembers 50 cents; to ASME Members, 

ce. 
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ASME Solar Energy Applications Committee Chairman meets with officers of Japan Society 


of Mechanical Engineers. 


Left to right: {hachiro Tanaka, Vice-President for Technical Affairs, 


JSME; J. 1. Yellott, Mem. ASME, and Chairman, Solar Energy Applications Committee; Prof. 
Ichimatsu Tamishita, Keio University, Chairman, Committee on Applied Solar Energy, JSME; 
Prof. Ichiro Watanabe, Keio University, Vice-President, JSME; Dr. Katsumi Okuda, Direction 
and Manager, Technical Department, Metsubishi Shipbuilding and Engineering Company, 
Ltd., Vice-President, JSME; and Prof. Yohei Kiducler, University of Tokyo, Editor of JSME 


Publications. 


American and Japanese Authorities Discuss 
Solar Energy Applications at Conference in Tokyo 


Durinc a recent trip to Japan, John 
I. Yellott attended a round-table con- 
ference held with the Japan Society of 
Mechanical Engineers at the Marunouchi 
Building, Chiyoda-ku. Purpose of the 
Conference: To discuss problems of 
mutual interest between The American 
Society of Mechanical Engineers and 
JSME. 

Dr. Yellott, owner of the firm of 
John I. Yellott Associates, Phoenix, 
Ariz., is an internationally recognized 
authority on the uses of solar energy and 
has participated from the very start in 
ASME activities in this field. 

Presiding at the conference was Dr. 
Ichiro Watanabe, Senior Vice-President 
of JSME, and Professor of mechanical 
engineering at Keio University, Tokyo. 

Solar Energy in Japan. Particular at- 
tention was paid to the work of the 
committees on Solar/Energy Applica- 
tion which have been formed by both 
Societies. Dr. Ichimatsu  Tanashita, 
past vice-president of JSME and head of 
the Department of Mechanical Engi- 
neering at Keio University, as Chair- 
man of the JSME Solar Energy Com- 
mittee, reported that his committee is 
co-ordinating solar energy work in all 
fields in Japan, largely due to the fact 
that membership in the JSME is held by 
virtually all who are working in the 
thermal, electrical, and photochemical 
aspects of solar energy. 
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Mr. Yellott, speaking for the ASME 
Solar Energy Committee, pointed out 
that mechanical engine-rs only now are 
beginning to take real interest in the 
field of solar energy, primarily as a 
result of the space program. 

Other research programs were dis- 
cussed, including work on the properties 
of steam being carried out by Professor 
Tanashita at pressures up to 15,000 psi 
and temperatures up to 1800C. 


Facts About JSME. It was learned that 
the JSME annual mecting is held in 
April and is attended by somewhat 
more than 2000 members. The total 
membership in the Society is approxi- 
mately 25,000 members. 

Most of the publications of the Society, 
which are edited by Dr. Yohei Kokuchi 
of the University of Tokyo, are printed 
in Japanese. However, since 1958, the 
Society has been publishing The Bulletin 
of JSME in English. This publication 
is now being distributed widely through- 
out the English-speaking nations of the 
world and its technical quality is highly 
esteemed in professional circles. 

There are 28 technical divisions of the 
JSME, operating in the following fields: 
Strength of Materials, Materials, Dy- 
namics, Machine Elements, Hydraulics 
and Hydraulic Machineries, Compressors 
and Blowers, Heat and Thermodynamics 
(Solar Energy Committee), Fuel and 
Combustion, Lubrication, Steam Power 
Plants, Internal-Combustion Engines, 
Automobile Machinery, Railway Engi- 
neering, Transportation Machinery, Pre- 
cision Machinery, Machine Tools, 
Foundry, Welding, Plastic Treatment, 
Refrigeration and Air Conditioning, Tex- 
tile Machinery, Marine Products, Chemi- 
cal Machinery, Industrial Machinery, 
Production Control, Automatic Control, 
Aeronautics, Instrumentation. The Nu- 
clear Energy Committee is still a “talking 
committee.”’ 

Research subcommittees of ten to 
fifteen members,who meet once a month, 
are appointed for two-year terms. There 
are approximately 30 of these. 

The meeting began and ended with the 
serving of tea, a rite which is obligatory 
at all Japanese functions. 


CODES AND STANDARDS 
WORKSHOP 


Interpretations of 1955 Code 
for Pressure Piping 

From time to time certain actions of 
the Sectional Committee B31 will be 
published for the information of inter- 
ested parties. While these do not con- 
stitute formal revision of the Code, they 
may be utilized in specifications, or other- 
wise, as representing the considered 
opinions of the Committee. 

Pending revision of the Code for Pres- 
sure Piping, ASA B31.1-1955, the Sec- 


tional Committee has recommended that 
ASME, as sponsor, publish selected in- 
terpretations so that industry may take 
immediate advantage of corresponding 
proposed revisions. Cases No. 38, No. 
43, and No. 44 are published herewith as 
an interim action of Sectional Committee 
B31 on the Code for Pressure Piping that 
will not constitute a part of the Code 
until formal action has been taken by the 
ASME and by the American Standards 
Association on a revision of the Code. 
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B31 EXECUTIVE COMMITTEE HONORS MARTINI—The Executive Committee of the B31 Code 
for Pressure Piping, meeting November 17-18, honored C. C. Martini for his work on Section 3, 
Petroleum Refinery Piping, and for his recent service as chairman of Subcommittee 3. Over- 


seas assignment required Mr. Martini to resign. 


Those present, left to right: W. S. Martyn; 


H. M. Cooley; J. P. Mooney, Mem. ASME, vice-chairman; G. R. Locke, Mem. ASME; D. W. 
Motter; C. C. Martini; Manuel Gutierrez, ASME staff; Lindsay Stewart; F.S. G. Williams, Fellow 
ASME, chairman; R. V. Warrick, Mem. ASME; R. G. Bateman; E. J. Wiseman, Mem. ASME; 
A. H. Cramer; W. R. Steur, Mem. ASME; M. B. Conviser; T. J. Miller; W. R. Gall, Mem. ASME; 


K. W. Haupt. Mem. ASME; O. W. Heyden. 


Also present but not shown were: J. R. Chamber- 


lain; J. J. Kanter, Mem. ASME; E. A. McPhillamy; and Frank Philippbar, ASME staff. 


Case No. 38 (Reopened) 

Inquiry: May piping components made 
of Nodular Cast Iron and to the dimen- 
sions of ASA Standards B16.1, Bl6b, 
B16.5, and API 600 be used in construction 
under the jurisdiction of Sections 1, 2, 
and 3 of the Code for Pressure Piping 
CASA B31.1-1955)? 

Reply: It is the opinion of the Com- 
mittee that, pending the completion of 
studies now in progress in Sectional 
Committee B16 and B31, Nodular Cast 
Iron components made of material con- 
forming to ASTM Specification A395- 
56T may be used under the Sections 
indicated in the Inquiry under the 
following conditions: 


(a) Components whose dimensions 
conform to ASA B16.1, B16b, B16.5, and 
API 600 may be used at the following 
maximum pressure-temperature ratings 
at temperatures between minus 20 F 
and 650 F. 


DIMENSIONS 
USED 

Class 125 C. I. (B- 
16.1) 

Class 250 C. I. (B- 
16b) 

150 to 600 Ib Steel, 
inclusive (B16.5 
or API 600) 


MAXIMUM 
RATING 


80% of 150 Ib Car- 
bon Steel 

80% of 300 Ib Car- 
bon Steel 

80% of Carbon 
Steel rating 


These ratings are applicable to valves 
providing that the values in other 
respects merit these ratings. It is 
recognized that components made to the 
Class 125 and Class 250 standards or to 
API Std. 600 may be thicker than those 
made to the 150-lb and 300-lb standards, 
respectively. In the case of these thicker 
components the additional wall thick- 
ness may be considered as additional 
corrosion allowance. 

(b) Until further experience is de- 
veloped, the pressure at operating tem- 
perature shall not exceed 1000 psi. 
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(c) Welding is not employed either in 
fabrication of the components or in their 
assembly as a part of a piping system. 

(d) They shall not be used in lethal 
service. 


Case No. 43 

Inquiry: Paragraph 155, Section 1 of 
ASA B31 as now written appears unduly 
restrictive for high pressure fuel oil 
piping, in requiring that it be designated 
as for saturated steam at the operating 
pressure. 

May the design of such systems, 
using only steel components, utilize 
those components covered by B16.5- 
1957 at the pressure-temperature ratings 
given therein, using the actual fluid 
temperature as the design temperature? 

Reply: It is the opinion of the com- 
mittee that fuel oil piping using only 
steel components may be designed to 
utilize those components under the 
adjusted pressure-temperature ratings of 
B16.5-1957, using the actual fluid tem- 
perature as the design temperature. 


Case No. 44 


Inquiry: The latest edition of Section 1, 
ASA B31 is 1955. In view of the exten- 
sive re-evaluation that has taken place 
since that time, what joint factors may 
be applied to fusion welded pipe made to 
ASTM Specifications A-155 or A-358 
fully radiographed? 

Reply: Pending publication of the next 
edition of ASA B31.1, it is the opinion of 
the Committee that the intent of the Code 
will be met if a joint factor of 1.0 is used 
for pipe made under specifications in 
which the pipe has been fully radio- 
graphed as required by these specifi- 

tions. 


Cases Annulled 
Case Nos. 18, 19, 20, 22, 30, and 33. 


The following Cases are to be annulled 
only as they apply to Section 3: 


Case Nos. 8, 10, 11, 14, 27, and 29. 


Vertical Drilling Machines . 


By A. Cervenka, Chairman B5-TC-25 

Tue American Society of Mechanical 
Engineers will shortly be issuing a new 
American Standard Accuracy of Vertical 
Drilling Machines, ASA BS5., which 
should be approved by the American 
Standards Association soon. 

This American Standard includes Verti- 
cal Drilling Machines of the box and 
round column types. It excludes radial 
drilling machines, special purpose dril- 
ling equipment, and machines using 
fully universal tables (tilt, rotate, 
swivel, etc.). 

The purpose of this standard is to 
provide a basic set of acceptance toler- 
ances to be used by builders and users. 
Users of drilling equipment will, when 
keeping to ASA Standards, be assured 
of a basic quality in every machine, with- 
out having to run costly evaluation tests; 
will benefit from inherent first-cost 
monetary savings, and will continue to 
benefit by virtue of lower maintenance 
and better performance during the 
economic life span of the machine. 

The builders will have a greater uni- 
formity of product, without the loss of 
propriety; the producer of submarginal 
equipment will find it necessary to up- 
grade his product, thereby giving the 


R. P. Hoeischer, right, Southern Illinois Uni- 
versity visiting professor of applied science, 
shows the Certificate of Award he received 
from The American Society of Mechanical 
Engineers to Dr. Raiph O. Gallington, acting 
head of the SIU School of Applied Science. 
The award, made at the Society’s Annual 
Meeting in Atlantic City, N. J., expresses ap- 
preciation to Professor Hoelscher for ‘‘out- 
standing leadership” in the development of 
Standards and Codes, in engineering drawing, 
sponsored by ASME. Professor Hoelscher, 
who retired last summer as head of the Univer- 
sity of Illinois general engineering department, 
was an active participant in the Sectional 
Committee Y14 for 15 years, serving as chair- 
man for ten years. He is serving as a visit- 
ing professor at SIU during the current school 
year. 
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entire industry a more uniform, stable, 
and competitive mode and atmosphere 
of operation. 

The specification was prepared by Tech- 
nical Committee #25, operating under 
Sectional Committee B5, whose member- 
ship is composed of technical people 
from both users’ and builders’ companies. 

Sponsors of the project are American 
Society of Tool Engineers, National 
Machine Tool Builders’ Association, 
Metal Cutting Tool Institute, Society of 
Automotive Engineers, The American 
Society of Mechanical Engineers. 


Petroleum Refinery Piping 

The following errors in Section 3, 
Petroleum Refinery Piping, of the Code 
for Pressure Piping, have been called to 
the attention of the committee. 

1 Page 56, table 302.31B, next to 
last item should read 21/, Cr. 1 Mo. 
instead of 2'/.Cr. 1 Mo. 

2 Page 56, table 302.31B, last item 
should read 5 Cr. 1/2 Mo. A-357, instead 
of A-387. 

3 Page 58, table 302.31B, eighth 
item from top should read 5 Cr. 4/2 
Mo. A-357, instead of A-387. 


ASME Elects Ten to Grade of Fellow 


The American Society of Mechanical 
Engineers has honored ten of its members 
by electing them to the grade of Fellow 
of the Society. 

To be qualified as a nominee to the 
grade of Fellow, one must be an engineer 
with acknowledged engineering attain- 
ment, have 25 years of active practice in 
the profession of engineering or teaching 
of engineering in a school of accepted 
standing, and be a Member of the Society 
for 13 years. Promotion to the grade of 
Fellows is made only on nomination by 
five Fellows or Members of the Society to 
the Council, to be approved by Council. 

The men who were so honored for their 
outstanding contributions to their pro- 
fession and to the Society are: 


W. W. Oakley 


Water WeckEeRLE Oak.ey, retired 
chief engineer, Corning Glass Works, 
Corning, N. Y., initiated the design of 
many innovations in glass-melting fur- 


naces. These include all types of com- 
bustion systems, regenerators, refractory 
manufacture, and other developments 
which, though not patented, have con- 
tributed greatly to the technology of 
glass furnaces. Also, he supervised the 
development and manufacture of many 
novel refractories for use in the glass 
industry, particularly zircon, chrome, and 
fused aluminum. He holds patents for 
cooling bridge walls of glass-melting 
furnaces, a method’ of melting glass, and 
glass-melting tank structures. Mr. Oak- 
ley has been with Corning since 1917; he 
was chief engineer since 1940, and in 
1959 he retired. Under his direction, 
Corning Glass Works designed and in- 
stalled plants and structures in the 
amount of $50 million. Mr. Oakley 
served the Society as a member of «the 
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Nominating Committee of the Southern 
Tier, New York State Section. He is a 
Fellow also of the American Ceramic 
Society and member of the Society of 
Glass Technology. He is a registered 
professional engineer in the State of 
New York. He is past district governor 
of District 712 Rotary International and 
past-president of the Rotary Club of 
Corning, N. Y.; also treasurer of Cor- 
ning Hospital for 13 years. 


A. H. Senner 


Artour Henry Senner has had a 
career marked by distinguished engi- 
neering achievement ranging from pio- 
neer work on domestic oil burners to 
development of gas turbines for naval use. 
Currently, he is on the faculty of the 
Baltimore Polytechnic Institute, a post 
which he assumed after his retirement as 
head of the Mechanical Engineering 
Department of the U. S. Naval Engi- 
neering Experiment Station, Annapolis, 
Md. While there, Mr. Senner had been 
responsible for the testing and improve- 
ment of the first large (3500 hp) gas tur- 
bine. He was in charge also of the test- 
ing and evaluation of the first installation 
of a gas turbine in a U. S. Navy vessel. 
In 1952, to meet the Navy's requirement 
for a more compact power plant for sub- 
marines, Mr. Senner supervised the test- 
ing and development of a system using 
hydrogen peroxide as an oxidant. These 
are but a few of his accomplishments. 
He is the author of numerous papers on 
many subjects related to thermody- 
namics. He holds two patents on com- 
bustion and heat-transfer devices. Mr. 
Senner is a registered professional engi- 
neer in the State of Maryland. 


K. W. Stinson 


Kart Wixtison Stinson, professor of 


mechanical engineering, The Ohio State 
University, has made numerous sig- 
nificant contributions in the field of engi- 
neering education. In addition, he has 
done considerable research and develop- 
ment work in fields relating to engines, 
pumps, hoists, design methods, and such. 
Professor Stinson has also done much to 
advance the role of the internal-combus- 
tion engine through his writing, teach- 
ing, designing, and consulting services. 
He joined the faculty at Ohio State in 
1921 and in 1934 was named professor of 
mechanical engineering. During this 
period also he acted as assistant chief 
engineer for Seagrave Corporation, de- 
signing and developing engines and 
pumps, frames, transmissions, and the 
like. He has been employed, also on a 
consulting basis, by the American Chain 
Corporation, Columbus McKinnon 
Chain Corporation, Panhandle Eastern 
Pipe Line Company, and others. During 
World War I, Professor Stinson served as 
an instructor in the U. S. Army Air 
Corps, Aviation Ground School. In 
World War II, he was director of the U. S. 
Navy Pilot Training Program and the 
Navy Diesel School at Ohio State. He 
is coauthor with M. L. Smith of a text- 
book, ‘‘Fuels and Combustion,’’ Mc- 
Graw-Hill Publishing Company, 1952, 
and is the author of a ‘‘Diesel Engineering 
Handbook 1959." In addition, he has 
written numerous papers for the technical 
press. He holds three patents. Profes- 
sor Stinson has served the Society as a 
member of the Oil and Gas Power Divi- 
sion Executive Committee for five years. 
He was Division chairman in 1952-1953. 
He is a member of Sigma Xi and Pi Tau 
Sigma, and also belongs to the following 
professional societies: SAE, AIME, 
AOA, ASEE. He is a fellow also of 
AAAS. He is a registered professional 
engineer in the State of Ohio. 


Nevin L. Bean 


Nevin L. Bean is technical assistant to 
the Divisional Staff Manufacturing and 
Plant Engineering Manager, Automatic 
Transmission and Chassis Division, Ford 
Motor Company, Livonia, Mich. He has 
been with Ford since 1920. His work 
there—on transfer-type machines, in- 
line dip painting and drying machines, 
on carbide cutting programs, and on 
machine motorization—has often been 
pioneering work and has served as a 
guide and a stimulant for similar work in 
other industries. Mr. Bean is a recog- 
nized authority on the design and plan- 
ning of special machinery for mass pro- 
duction and automation. His published 
works on the subject have appeared in 
Machinery, Iron Age, The Tool Engineer, 
and Mecuanicat ENGINEERING. During 
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World War II, Mr. Bean held a number of 
special assignments including work on an 
aircraft-engine program, and was a War 
Production Board consultant. He has 
been an active member of ASME having 
served a term as chairman of the Pro- 
duction Engineering Division and as 
committee chairman of the Detroit Sec- 
tion. In Detroit Section work he has 
been concerned with Vocational Guid- 
ance. He was technical consultant at 
the International Conference on Auto- 
mation held in Paris in 1957 and spon- 
sored by the European Production Activ- 
ity of the Organization for European 
Economic Co-operation. In December, 
1955, Mr. Bean was among three Ameri- 
can engineers selected to tour the USSR 
on an exchange basis to study and report 
on Russian developments in automation 
and production engineering. He has 
since been invited to deliver his impres- 
sions of Russia on radio, television, and 
before numerous educational and tech- 
nical groups. He is a registered pro- 
fessional engineer in the State of Michi- 
gan. 


Henrik Ovesen 


Henrik Ovesen, consulting engineer, 
was born in 1886 in Denmark, where he 
received his education. He came to the 


United States in 1909. He began work- 
ing at Standard Steel Car Company in 


Butler, Pa., and in 1915 went to Home- 
stead Steel Works. Later he was em- 
ployed by the American Sheet and Tin 
Plate Company, and from 1920 to 1922 he 
was engineer in charge of building Apollo 
Steel Company's extension. Jn 1922 
Ovesen became assistant chief engineer 
and later chief engineer for the Youngs- 
town Sheet and Tube Company. In 
1927-1928 he built one of the first high- 
pressure boiler plants in a steel works. 
Since 1935 Ovesen has been consulting 
engineer for various companies in the 
United States and Canada and also has 
built or assisted steel works in England, 
Denmark, Sweden, and France. During 
World War II Ovesen was in China to help 
boost the steel production there. In 
1952 he introduced the L-D Oxygen Con- 
verter inthe U.S. Currently in his work 
with Dravo Corporation, Pittsburgh, Pa., 
he is introducing a still more economical 
way to replace open hearths, namely, the 
Kaldo process. Ovesen is a member of 
the American Iron and Steel Institute, 
British Iron and Steel Institution, Verein 
Deutscher Eisenhiitten, Danish Engi- 
neering Society, American Steel Mill 
Engineers, and Swedish Iernkouter. He 
is a registered professional engineer in the 
State of Ohio. In 1948 the King of 
Denmark made him Knight of Dan- 
nebrog. 
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R. R. Slaymaker 


Ropert Ripciey StayMaxker is profes- 
sor of machine design at the Case Insti- 
tute of Technology, Cleveland, Ohio, 
and an engineering consultant for the 
Cleveland Graphite Bronze Division of 
the Clevite Corporation. At Case since 
1937, Professor Slaymaker has supervised 
the teaching of all courses in machine de- 
sign and related subjects. During the 
period 1943-1947, he was dean of the 
Junior Division, and from 1947-1950 he 
was acting head of the department of 
engineering administration. He is the 
author of two books, ‘Bearing Lubri- 
cation Analysis’’ and ‘‘Mechanical De- 
sign and Analysis,"’ both published by 
John Wiley & Sons, Inc. A specialist 
in the field of bearings and lubrication, 
he has done valuable research on subjects 
such as thermal expansion of bearing 
housings, “‘crush’’ in connecting rod 
bearings, and such. Professor Slay- 
maker is a member also of ASLE and 
ASEE as well as Sigma Tau and Sigma 
Xi. He is a registered professional engi- 
neer in the State of Ohio. 


R. R. Tucker 


Raymonp Rocue Tucker, Mayor of 
the City of St. Louis (Mo.), has brought 
to his office an unemotional enginecring 
approach which has helped to guide the 
city through a period of new growth. 
His election in 1953 was hailed by engi- 
neers and citizens alike as an important 
step toward efficient management of the 
city’s affairs. His re-election in 1957 by 
a large plurality reaffirmed this confi- 
dence. Mayor Tucker was elected to 
office while he was head of the depart- 
ment of mechanical engineering at 
Washington University. But he was 
not new to the field of public administra- 
tion, since he had been Secretary to the 
Mayor of St. Louis, 1934-1937; Com- 
missioner of Smoke Regulation and Di- 
rector of Public Safety, 1937-1942; and 
Director of Civil Defense, 1953. His 
work for smoke abatement in St. Louis 
was controversial but highly successful, 
and was such that cities troubled by simi- 
lar problems called upon him for con- 
sulting advice. His early career (1921- 
1934) was as a faculty member in the 
mechanical-engineering department at 
Washington University. His achieve- 
ments have been recognized by numerous 
groups and on many occasions he has 
been honored. Both St. Louis Univer- 
sity and Washington University have 
conferred honorary LLD degrees upon 
him. In 1956, he received the Achieve- 
ment Award Medal of the Engineers Club 
of St. Louis. In 1957, St. Louis Univer- 
sity presented him with its Alumni Merit 
Award, and he received the Mound City 


Press Award. The Richard Mellon 
Award of the Air Pollution Control As- 
sociation was also given to him in that 
year, and he received the Man of the 
Month Award of the St. Louis Adver- 
tising Club in February, 1957. Mayor 
Tucker received the St. Louis Award in 
1956 for his outstanding civic leadership. 
He was the first Mayor to receive this 
top award. Mayor Tucker is the author 
of works on smoke abatement and was a 
contributor to a series published in Hear- 
ing, Piping, and Air Conditioning on ‘'A 
Smoke Program That Worked."” Heisa 
member of Sigma Xi and Tau Beta Pi. 


H. L. Mason 

Henry Lea Mason, assistant chief, 
Analog Systems Section, National Bureau 
of Standards, has earned international 
recognition for his research work. Dr. 
Mason has been at NBS since 1952, serv- 
ing as a specialist in the field of servo- 
mechanisms and automatic-control sys- 
tems. In his current position, he is part 
of the data-processing systems group, 
in charge of the NBS analog computer 
and its application to the Bureau's 
scientific problems. Prior to joining the 
Bureau's staff, he had taught at Rutgers, 
Columbia, and Iowa State College. At 
Ames he developed a novel test cell for 
measuring the thermal conductivity of 
liquids. Before going to Ames he had 
been director of research at Taylor In- 
strument Company, Rochester, N. Y. 
His work has led to the issuance of a 
number of patents in his name. Among 
them are a time-saving sphygmoma- 
nometer cuff, a governor, a pressure gage, 
and a mass flowmeter. Several of his 
papers, ranging from impact on beams to 
the conversion of cardiographic data, 
have been published in the Transactions of 
the ASME and in the technical press. 
He is also the translator of a German 
book, “‘Dynamics of Automatic Con- 
trols,” by R. C. Oldenbourg and H. 
Sartorius, published by ASME. In the 
Society, Dr. Mason served for two years 
as chairman of the Executive Committee 
of the Instruments and Regulators Di- 
vision. In addition, he served as the first 
secretary of the Research Committee on 
Mechanical Pressure Elements. In both 
of these areas he has made extensive con- 
tributions—in one case to automatic 
control terminology and, in the other, 
an important study of the performance of 
Bourdon tubes. He has represented 
IRD on the Research Planning Commit- 
tee, and is currently a member of ASME 
Research Executive Committee. He is a 
memer of ASEE, JSA, and the Washing- 
ton Philosophical Society; and of Phi 
Beta Kappa, Sigma Xi, and Tau Beta Pi. 
A registered professional engineer in the 


FEBRUARY 1960/ 139 


AS 
Res: 
° 
ate 


State of New York, Dr. Mason is pres- 
ently active in terminology standardiza- 
tion for automatic controls in the Ameri- 
can Standards Association and the Inter- 
national Federation for Automatic Con- 
trol. 


W. R. Spiller 


Wittram Raymonp SPILLER,  vice- 
president in charge of engineering, Har- 
ris-Intertype Corporation, Cleveland, 
Ohio, is one of the country’s leading 
authorities on printing and publishing 
equipment. His career has been ex- 
clusively with manufacturing firms and 
his activities have been mainly in the 
area of creative development of new and 
improved products. He has been with 
Harris-Intertype (previously Harris-Sey- 
bold Company) since 1939 when he 
headed all design, development, and 
engineering activities. During World 
War II, he guided the firm's complete 
conversion to war work. Part of this 
work was the design and manufacture of 
the highly effective ‘‘Shoran’’ bombing 
computer. In recent years, Mr. Spiller has 
directed his efforts toward the moderni- 
zation of engineering systems, toward in- 
tensified research and development pro- 
grams, and toward the establishment of 
central research laboratories working 
with decentralized engineering depart- 
ments at all plants. He is inventor or 


co-inventor of 34 patents pertaining to 


printing machinery. He has made 
several contributions to the engineering 
literature. Mr. Spiller is a member also 
of AOA, of the Cleveland Engineering 
Society, Lithographic Technical Founda- 
tion, and the Research and Engineering 
Council of the Graphic Arts Industry. 
In addition to his professional activities, 
he is a member of the St. Alexis Hospital 
Advisory Board and an associate member 
of the Inter-Society Color Council. He 
is a registered professional engineer in the 
State of Ohio. 


B. F. Langer 


Bernarp F. Lancer, consulting engi- 
neer, Bettis Atomic Power Laboratory, 
Westinghouse Electric Corporation 
Pittsburgh, Pa., is recognized for his 
outstanding work in the dynamics of 
electric locomotives resulting in safety 
and low track maintenance at increased 
speeds; for his contributions in the pe- 
troleum and marine fields; and for his 
ingenuity and thoroughness in special 
instrument development. In addition, 
since 1949 when he moved to the Bettis 
laboratory, he has aided in the design 
and development of nuclear plants for the 
atomic submarines Nautilus, Skate, and 
Skipjack. Mr. Langer has made signifi- 
cant contributions in the developing of 
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mathematical models concerning com- 
plex problems in mechanics, dynamics, 
stress analysis, and high-impact shock; 
and then applying the model to obtain a 
practical solution or design technique. 
His accomplishments in these fields are 
witnessed by the number of patents— 
26—which he holds jointly or inde- 
pendently. The 23 papers of which he is 
author or co-author, published in jour- 
nals of ASME and other societies and in 
the technical press, range in subject mat- 
ter from ‘“The Measurement of Locomo- 
tive Wheel Loading’’ to ‘Experimental 
Mechanics of Nuclear Power Reactors.”’ 
In 1941 Mr. Langer, who had been with 


Westinghouse since 1928, received the 
company’s Order of Merit. He has 
served the Society as a member of the 
Special Committee on Nuclear Power of 
the Boiler and Pressure Vessel Committee, 
and on numerous task groups connected 
with Boiler and Pressure Vessel Code 
activities. He has served also on the 
Nuclear Engineering Division Papers 
Review Committee and on the ASME 
Program Committee for the 1959 Nuclear 
Congress. He is a member also of the 
Society for Experimental Stress Analysis, 
ANS, ASTM, and the Pressure Vessel 
Research Committee of the Welding Re- 
search Council. 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC 
[Agency] 


items are listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which co-operates with the national societies 
of Civil, Electrical, Mechanical, and Mining, 
Metallurgical, and Petroleum Engineers, is 
available to all engineers, members or non- 
members, and is run on a nonprofit basis. 

If you are interested in any of these listings, 
and are not .egistered, you may apply by 
letter or résumé and mail to the office nearest 
your place of residence, with the understanding 
that should you secure a position as a resuit of 


NEW YORK 
8 West 40 St. 


Men Available! 
New York Office 


Chief Engineer or Assistant Chief Engineer, 
ME; 22 years in the engineering department of a 
manufacturer of valves; five years assistant 
chief engineer; four years chief engineer; one 
year director of research. . New Eng- 
land. Me-778. 


Mechanical E: 
BME; interest 
reactor design. 
East. Me-799. 


Engineer, BSME; 33; speaks English, Ger- 
man, Spanish; for operations in Latin America, 
or to cover American manufacturers’ interest 
in potential European common market. Experi- 
ence includes consulting plant engineer, senior 
project engineer; special machinery, hydro- 
power plants, product design and development, 
extensive machine-shop practice. Me-780. 


General Manager, meta! fabrication or engi- 
neering services; MS; 35; partner and president, 
engineering services and consulting firms three 
years; general sales manager, district sales 
manager, product manager, heavy metal fabrica- 
tors and contractors seven years; engineering 
project manager; and instructor at academic 
institutions, four years. $20,000. East, Far 
West. Me-781. 


Plant Maintenance Engineer or Plant Engineer, 
BSME; 31; seven years’ experience in plant- 
maintenance engineering; two years’ experi- 
ence in manufacturing, production, and quality- 
control engineering. $8400. East, South, or 
Midwest. Me-782. 


ineer, January, 1960, graduate, 
in heat and power, nuclear 
New York Metropolitan area or 


1 All men listed hold some form of ASME 
membership. 


CHICAGO 
29 East Madison St. 


these listings you will pay the regular employ- 
ment fee of 5 per cent of the first year’s salary 
if a nonmember, or 4 per cent if a member. 
Also, that you will agree to sign our place- 
ment-fee agreement which will be mailed to 
you immediately, by our office, after receiving 
your application. In sending applications be 
sure to list the key and job number. 

When making application for a position 
include eight cents in stamps for forwarding 
application to the employer and for returning 
when possible. 


SAN FRANCISO 
57 Post St. 


Export Sales Administrator, BME and MME; 
15 years’ experience; ten years foreign sales 
heavy machinery to industrial, utilities, and 
engineering organizations, mostly Latin America; 
knowledge of export procedures. Willing to 
vom. Salary open. New York City or Conn. 

e-783. 


Chicago Office 

Chief Engineer; 46; 22 years’ experience in 
engineering supervision of mechanical, ordance, 
and general design engineering. Background of 
automated machine development; engineering 
for production, research, and development; 
industrial engineering and cost control. idwest 
or West. Me-1029-Chicago. 


Mechanical Engineer, BSME, MBA, June, 
1960; 32; desires smaller organization where 
experience and training will be of value. Two 
years machine shop; six years project engineer 
and research, design, development, installation, 
operation food-processing equipment. Location 
optional. Me-1031-Chicago. 


San Francisco Office 

Manager on Sales Engineer, MSME, 35, 
PE, Ind., Ill., and Ala. Two years self-employed 
as consultant. Five years’ experience professor 
engineering and manager of research for univer- 
sity. Seven years sales manager on metal 
fabrication. $15,000—20,000 Prefers West, 
Midwest. Home: Ala. Se-1881. 


Mechanical Designer, 46, 22 years’ experience 
mechanical design of fork-life trucks, guns, 
machinery, auto motors, water turbines, piping, 
tools. $5400 up. Prefers San Francisco or 
Calif. Home: Francisco. Se-1855. 


Designer, ME (London), 34. Eight years’ 
experience design, draft cigarette-making and 
packaging machines, oxygen-cutting equipment, 
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as turbines. $7000. Prefers West Coast or 
troit. Home: San Francisco. Se-1854. 


Chief Plant or Construction Engineer. ME, 
52, PE, Calif. Experienced supervisor of design 
construction, and preventive maintenance o 
industrial plants and public works. $10,000. 
Pacific Coast, Foreign. Home: Calif. 


Manufacturing Engineer, 38, 11 years’ experi- 
ence tooling, processing, facilities, and industrial 
method work. Good with le and has knowl- 
edge of shop experience. $0000. Prefers Calif. 
Home: Mich. Se-1595. 


Manager, Director, ME,44,PE. Over 22 years 
in product develop t and facturing 
covering design, prototype development, testing, 
research, production, materials, fabrication tech- 
niques. Missile propulsion, aircraft structures, 
automotive vehicles. Proved manager, organizer, 
executive. £16,000-$18,000. Prefers Los Ange- 
les, Calif.,oramy. Home: Calif. Se-1844. 


Designer, ME, 36. Capable of running small 
office, client contact, over-all planning, estimates, 
supervising detailed design for heating, ventila- 
tion, air conditioning, plumbing, electric distribu- 
tion, lighting of commercial buildings. $10,500. 
Prefers San Francisco East Bay. Home: Calif. 
Se-1797. 


Production M: er, ME, MBA, 35, ten years 
in engineering production and design plastics, 
marine, air transportation, cement, automotive. 
$13,500 minimum. Prefers Calif. or New Eng- 
land. Home: Calif. Se-1796. 


Electromechanicai Designer. ME training, 
28. Five years’ experience design, draft electro- 
mechanical packaging, machine, piping, equip- 
ment for electronic firms and aircraft manu- 
facturer. $8700. Prefers San Francisco Bay 
area. Home: San Francisco. Se-366. 


Plant Engineer, ME, 52. Licensed W. Va., 
30 years’ experience, study, direct plans for 
modernization, plant layouts, estimates for 
electric cable, metals, atomic energy, and chemical 
lants. $15,000. Any U. S. location. Home: 
fast. Se-1762. 


Mechanical or Project Engineer, 50. Over 25 
years’ experience steam-power plant design and 
construction. Mechanical and electrical back- 
ground in power, water treatment, instru- 
mentation. Ten years’ consulting engineering 
office supervision. $12,000. Prefers San Fran- 
cisco Bay area,foreign. Se-1705. 


Sales Engineer, ME, 38. Seven years selling 
services and products, valuable in closing sales, 
schedules and reporting on industrial construc- 
tion and installation, plus inspection of industrial 
plants, processes development, familiarity with 
mechanical equipment and materials. 
counting and auditing experience useful in small 
or large selling organization. $7000. Prefers 
a San Francisco Peninsula. Home: Calif. 


Sales Manager, 15 years successful administra- 
tion, experienced planning, organization, and 
directing national sales specialized technical 
equipment to industries, municipalities, govern- 
ment agencies. Machining, welding, and steel- 
fabrication experience. $15,000. Any location. 
Home: N.Y. 


Designer, ME, 61. Wide experience in design 
and field with large industry, contractors, and 
consulting engineers, know power plant, piping, 
heating, air conditioning, and plumbing. Exten- 
sive foreign experience. $10,200. Prefers West- 
ern U.S., foreign. Home: Calif. Se-1706. 


Production Manager, ME, 53. PME, Calif., 
28 years’ experience division manager, vice- 
president, works manager on machine tools, 
aircraft manufacturing. $18,000. Prefers Calif., 
foreign. Home: S.Calif. Se-1676. 


Mechanical or Project Engineer. 50. Over 
25 years’ experience steam-power plant design 
and construction. Mechanical and electric 
background in power, water treatment, instru- 
mentation. Ten years consulting engineering 
office supervision. $12,000. Prefers San Fran- 
cisco Bay area, foreign. Se-1705. 


Design, Development. MSME, 42. Sound 
engineering background and administrative 
ability, 13 years varied manufacturing design, 
shop sales, customers and technical societies 
liaison, mechanical and hydraulic equipment, 
instrument and medium-sized mechanisms, 
fluid flow, hydraulic controls, metallurgical. 
$9600-12,000. Prefers San Francisco Bay area. 
Home: Calif. Se-1605. 


Maintenance, Design, ME, 50. Licensed 
N. Y. Five years’ experience design of metal 
furnaces, hydraulics, machinery to manufacture 
wood products, diesel engines; 11 years mainte- 
nance, design for aluminum production, plant 
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Keep Your ASME Records Up to Date 


The ASME Secretary’s Office de- 
pends on a master membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in the master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 


your grade of membership and year 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. Consult the form on this 
page for the Divisions to which these 
letters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-affiliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish mail 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 


ASME Master-File Information 


LAST NAME MIDDLE NAME 


POSITION TITLE NATURE OF WORK DONE 
¢.g., Design Engineer, Supt. of Conseruction, Manager in Charge of Sales, etc 


NAME OF EMPLOYER (Give name in full) 


*O 
EMPLOYER'S ADDRESS City 


ACTIVITY, PRODUCT, or SER VICE OF EMPLOYER; ¢.g., Tarbine Mfrs., M 
Oil Refinery Contractors, Mfr's. Representative, etc. 


*O 


PRIOR HOME ADDRESS 
* CHECK “FOR MAIL” 
ADDRESS 
Address changes effective 
when received prior to: 
10th of preceding month 


| subscribe to 


Macuanicat ENGINgERING 

[_] Journal of Engineering for Power 
() Journal of Engineering for Industry 
(_] Journal of Heat Transfer 

(_) Journal of Basic Engineering 

[_] Journal of Applied Mechonies 

() Applied Mechanics Reviews 


20th of preceding month 


lst of preceding month 


Professional Divisions in which I am interested (no more than three) are marked X. 


S—Power 
(_) T—Textile 
{_] U—Maintenance and 
Plant Engineering 
] V—Gas Turbine Power 
W—Wood Industries 
Y—Rubber and Plastics 
Z—Instruments and 
Regulators 


J—Metals Engineering 

K—Heat Transfer 
L—Process Industries 
M—Production Engineering 
N—Machine Design 

O—Lubrication 
G—Safety P—Petroleum 

H—Hydraulics Q—Nuclear Engineering 
I—Human Factors Group [(_] R—Railroad 


A—Aviation 

Mechanics 

C—Management 

D—Materials Handling 

[_] E—Oil and Gas Power 
F—Fuels 
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Additional listings of positions and 
men available are maintained in the 
offices of E.S.P.S. Direct inquiries to 
nearest office. A weekly bulletin of 
engineering positions open is availa- 
ble at a subscription rate of $3.50 
per quarter or $12 per annum for mem- 
bers; $4.50 per quarter or $14 per 
annum for nonmembers, payable in 
advance. 


velopment of precision, continuous operation 
processing equipment requiring close technical 
control of quality; management and super- 
vision of engineering functions; paper, photo- 
graphic, color printing or related industries. 
Will direct and supervise the design, develop- 
ment, and procurement (including construction 
and/or installation) of processing equipment for 
precision coating and packaging of plastic and 
other base films. Direct and supervise the 
maintenance and improvement of equipment. 
$10,000-$14,000. Conn. W-8363. 


District Sales Manager, mechanical engineer, 
experienced in al power tr 
chains, sprockets, couplings, speed reducers, 
etc. About $12,000, plus commission. Ter- 
ritory, Metropolitan New York, northern N. J., 
and Conn. eadquarters, northern N.J. Similar 


expansion; five years inspection of naval ma- 
terials; three years test and inspection of am- 
monia, air, and freon compressors. Salary open. 
Prefers Pacific Coast, Home: East. Se-1791. 


Positions Availabie 
New York Office 


Plant Engineer, mechanical graduate, at least 
five years’ supervisor plant engineering and 
maintenance experience in brewing, distilling, 
or allied food-processing industries, Wert 
considerable _ refrigeration. $10, 12, 
Western Pa. W-8436. 


Research and Development Engineer, graduate 
mechanical, for a consulting-engineering labora- 
tory; experienced in applied mechanics, experi- 
mental stress analysis, vibrations, and instru- 
mentation. Master's degree and two or three 
years’ experience desirable. Mass. W-8434. 


Industrial Management Engineer, 
for work with a well-known industrial- -manage- 
ment consulting firm. Must have five to ten 
years’ experience in industrial engineering. 
Some travel. $9000-$12,000. Headquarters, 
New York,N.Y. W-8429. 


Mechanical Engineer, small component-design 
experience on electronic equipment; extensive 
knowledge of materials; fluid mechanics and 
related fields. Salary open. Midwest and 
East Coast. W-8417. 


Chief Development Engineer, graduate me- 
chanical, to head up a program of machine-tool 
development. Must be and have experience in 
creative machine-tool design. To $15,000. 
Southern New England. W-8413. 


Machine-Tool Engi hanica! graduate, 
20 years’ design, development, and tooling experi- 
ence covering machine tools and light machinery 
to set up and conduct shop and school-training 
program. $14,000, plus allowance; two-year 
contract. India. ‘F-8412. 


Design-Development Engineer, ME degree, 
approximately three years’ experience in design- 
development work on special purpose, high speed, 
automatic machinery. Responsible for develop- 
ing and designing new machinery or process units 
= the extruded plastics field; will design and 

dite fabrication and assembly of new ma- 
aunty, conduct pilot production operation on 
these machines. Open. Conn. W-8407. 


Chief Engineer, mechanical or chemical- 
engineering graduate, ten years’ experience in 
chemical-process equipment design and applica- 
tion, i.e., liquid agitators, blenders, ball mills, 
ews vessels, etc. Salary high. Ohio. W- 


Teaching Personnel for mechanical engineering. 
Needed in fields of fluids, heat transfer, thermo- 
dynamics, aerodynamics, in the theoretical and 
applied mechanics area, and in nuclear engi- 
neering. Large and rapidly growing graduate 
program through DSc. Sponsored research 
encouraged. No limitations on rank. Salary 
and rank commensurate with educational back- 
ground and experience. Southwest. W-8394 


Associate Industrial Engineers, preferably 
advanced degree, and having completed formal 
120-hr work-factory course. Experience with 
high-volume electronic equipment desired. To 

, ample fringe benefits. Central N. J. 
W-8379. 


Mechanical Engineer, ME degree, industrial 
research experience, for a new research laboratory. 
Will involve research and development work in 
the field of mechanical processing of fibrous sys- 
tems. Excellent facilities and equipment. 
Salary open; above average pension plan and 
employee _ benefits. Prefer Canadians or 
Americans from aR... 8 U. S. Eastern 
Canada. F-8372. 


Mechanical Engineer, graduate, ten years’ 
experience, five of which have been on heating, 
ventilating, and air-conditioning design and 
layout, to 500 tons, commercial and industrial. 
Some experience in sanitary, plumbing, and 

iping, and/or hydraulic mechanisms desirable. 

up. New York,N.Y. W-8370. 


Chief a. Engineer, 
chanical, 34-49, experience in the 


raduate me- 
esign and de- 
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gs in troit, ichigan, and Houston, 
Texas, Company will negotiate placement fees. 


Sales Engineers, pulp-and- oaper school gradu- 
ates, definite sales ability. st be familiar 
with paper mills, either through actual — 
making experience or through selling a ct 
directly to the mills. N.Y.State. W-835 


Industrial Engineer, graduate, approximate! 
five years’ experience in wage-incentive instal- 
lations, based upon standard data, material- 
handling methods, plant layout, statistical 
quality-control and work- sampling (ratio-delay) 
techniques, for responsible position in IE de- 
partment. Excellent benefits and advance- 
ment opportunities. CentralN.J. W-8354. 


Works Manager, 35-48, degree in mechanical 


good understanding of manufacturing shop 
practices and equipment installation and service 
problems. Should have good judgment of 
product development and an understanding of 
the economic and manufacturing problems of 
several fields such as packaging, drying, or 
materials-handling where complex electrical, 
mechanical, and hydraulic controls are 

Will direct’ a small group of creative practical 
designers and engineers in developing a new line 
of products and working out the details of de- 
velopments under way. Good potential; com- 
pan manufactures textile machinery and 
equipment. To $12,000. Employer will pay 
fee. (b) Design engineer, graduate, several 
years’ experience in design of electromechanical 
industrial equipment. Should be able to design 
machine components to fit existing facilities and 
understand the relationship between market and 
manufacturing costs. in several 
facets of product develop y plans 
on entering new areas of industry and is de- 
veloping new devices for present markets. Must 
be flexible and be capable of working closely with 
sales and management but main duties will 
be design of new products for a textile machinery 
manufacturer. To $9000. Employer will pay 
fee. Sixty milesfrom Chicago. Ill. C-7829. 


Research and Development Engineers or 
Physicists, BS or better, from none to considerable 
experience in research and development. Under 
direction will conduct experimental investiga- 
tions of radically new processes and products in 
the field of packaging utilizing metal, paper, 

lastic, glass, and other materials. Must be 
U. S. citizen and draft exempt. From $6000, 


Experience 


or industrial engineering, ten or more years’ 
experience in a small or medium-sized well- 
managed company mass producing small metal 
—— or units, preferably fasteners. Must 
ave a basic understanding of production con- 
trol, labor relations, plant layout, wage rates and 
incentives, budgetary control, material hand- 
ling, and quality control. 
fringe benefits. Suburban N.Y. 


Cabinet Engineer, graduate mechanical, three 
to five years’ related experience, for the develop- 
ment and product engineering on freezer and 
combination refrigeration-freezer product lines. 
Must be familiar with cabinet fabrication meth- 
ods, machine components design, such as die 
castings, rolled and extruded metal, ejected 
molded vacuum forms, extruded plastic insula- 
tion and cabinet sealing, good gaskets, handles, 
etc. Should be familiar with Proper materials 
to use in all foregoing applications. $8000- 
$10,000. N. Y.State. W-8339. 


Air- -Contitentan, Heating, and Ventilating 
mgineer, ME degree; specialist in air condi- 
tioning, ventilation, primarily to industrial 
plants, for new designs or redesigns for air 
conditioning, ventilating, and other related 
items such as fume removal, cooling systems, 
dust removal, etc. Will co-ordinate company 
layouts with other engineering groups; epare 
estimates on cost of air- conditioning 
lating systems; follow installation in the field. 
12,000. New York,N.Y. W-8338. 


Poctaseas. Assistant Professor, or Instructor 
for ME Department; master’s degree or PhD, 
Secnanel in teaching thermodynamics or ma- 
chine design or both. Available September, 
1960. Rank and salary a dependent on 
qualifications. Upstate N. ‘$328. 


Automotive Manufacturers Engineer, me- 
chanical or industrial engineering degree, who has 
worked in transmission or engine plant, to design 
production lines specified by machine tools and 
equipment for new products to be put in ay 
tion tests within six months or a year. Mus 
experienced in automation. $10,000-$12, 000. 
N. J. W-8317. 


Chief Development Engineer for a manu- 
facturer of felts and industrial fabrics. Must 
have good engineering know-how; be a g 
administrator; and have a sound knowledge of 
electronics and experience with textile equipment. 
Will be responsible for developing machinery and 
machinery equipment to improve manufacturing, 
reduce cost of manufacturing, etc. Open. 
N. Y. State. W-8316. 


Senior Engineer, Applied Mechanics, recent 
graduate MS or PhD, or several years’ experi- 
ence. Analytical ability desired. Position is 
with small consulting firm doing business in 
wide variety of fields, including missile and 
submarine-vibration problems. Open. Re- 
location costs paid. Mass. W-8149. 


$10,000—$15,000, 
W-8347. 


Chicago Office 


Pump Designers, graduate mechanical, at 
least two years’ experience in design and develop- 
ment work. Work will be on the design of impel- 
lers and large centrifugal pumps. Can use men 
with from two to ten years’ experience. 
$9600, depending upon experience. Employer 
will pay fee. Wis. C-7844 


Engineers. (a) Chief engineer, graduate 
mechanical or electrical, several years’ experience 
directing design and development department of 
small company manufacturing complex electro- 
mechanical industrial equipment. ould have 


n Employer will 


upo 
pay fee. Chicago, Ill. C-7 


San Francisco Office 


Estimators, preferably experienced with esti- 
mating costs relating to job-shop fabricating of 
steel, heavy machinery, and machined equip- 
ment. $6600-$7800 up; depending on 
experience. For manufacturer. San 
North Bay. Sj-4954. 


Sales Engineer, ME, to 50. Recent and 
substantial experience in the application, engi- 
neering, and sale of mechanical packing and 
textiles. Should be able to handle a branch 
office and take care of and expand a developed 
territory. For a national manufacturer. 
upward, plus bonus, expenses; car required. 
Los Angeles. Sj-4952. 


Sales, Service Engineer, mechanical back- 
ground, 55. Qualified by recent and exten- 
sive experience in dealing with sales installation 
service of pumps and pumping systems for 
households, farms, agriculture ocessing, and 
other users. Should be able to sell and service to 
farmers, industries, cities, irrigation districts. 
For manufacturer’s agent of turbines, centrif- 
ugals, domestic, and submersible pumps. De- 
veloped territory. Opportunity to share in 
business. Compensation for consideration. 
Tulare County. Sj-4949 


Francisco 


Mechanical Designers, ME; minimum five 
years’ experience involving mechanical stress 
analysis, layout, drafting; knowledge of machine- 
shop practices, assembly work, sheetmetal, shop 
work, and fabrication. Will assist in design, 
development of mobile automotive electrically 
operated material-handling equipment involving 
mechanical, electrical, and some 

and ae - work. For a manufacturer. 
. San Francisco East Bay. Sj- 


Maintenance Superintendent, six to ten years’ 
experience maintenance, construction, design, 
or operation of water-works facilities; or repair or 
installation of mechanical or electrical facilities, 
including pumps, electric motors and allied 
control mechanisms, or plant-production equip- 
ment. To direct maintenance and installation, 
repair and servicing of pumps, electric motors, 
automatic control equipment, automotive and 
heavy construction equipment, metal parts, 
small frame and concrete structures. Under 
manager of operations and maintenance. $10,- 
400-$11,600. Must . §&. citizen. San 
Francisco East Bay. Sj-4945. 


Senior Mechanical Designer, MSME desirable, 
five to ten years’ in actual design of precision 
instrumentation such as gyros, 
electromechanical instruments. $12, 16,000. 
San Francisco Peninsula. Sj-4941. 


Supervising Operator, ME or EE. Qualified 
by recent and substantial experience to operate 
and supervise operation of a hydroelectric 
generating plant and distribution of electric 
power. Should be an American with experi- 
ence with General Electric or Westinghouse 
turbogenerating equipment and qualified to 
provide superintendency of all personnel plus 
continuing contact with government administra- 
tion. Must be able to pass an overseas physical 
and provide substantial references and have 
liking for living im warm overseas country. 
$12,000 plus subsistence and housing. Transpor- 
tation furnished. Sj-4937 


Sales Engineer. MinE or ME, young. 
Experienced in both surface and underground 
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drilling for a good understanding of hydraulic 
and compressed air. Able to analyze special 
application and able to recommend proper 
equipment. Also able to conduct distributor's 
sales meetings and meet top management person- 
nel. Free to travel. For a national manu- 
facturer. Salarycommensurate. Sj-4936. 


Engineers. (a) Design engineer, mining, 
civil, or mechanical degree preferred, with 
previous industrial design experience in con- 
nection with mining, ore dressing and smelting or 
refining plants, equipment and facilities. $7200— 
$10,200. (6b) Construction Engineer, CE or ME, 
with previous experience in directing or co- 
ordinating plant construction work, preferably 
with nonferrous smelting plants. $7300-$10,200. 
(c) Estimator, MinE, Met, or ME, broad ex- 
perience in heavy industrial construction and engi- 
neering estimating, preferably mining and mineral 
industry; qualified to make cost estimates on 
project budgetary and appropriation estimates; 
supervise small group. Salary open, plus benefits. 
Western U.S. Sj-4928-R. 


Industrial Engineers, IE or equivalent, 33-43 
Eight to ten years’ experience preferably related 
to operations of large merchandising company 
in time studies, methods analyses, store and 
warehouse layouts, industrial relations, etc. 
Well-balanced individual with initiative, as 
industrial engineer member of engineering stoff; 
work with managers of maintenance, ware- 
housing, construction for large chain store. 


San Francisco Peninsula. Sj- 


Teacher, minimum requirements, MSME. 
Teaching and professional experience desirable, 
but not required. Rank and salary depends on 
a and experience. Pacific Island 
$j-4922. 


Estimator-Engineer, at least two years 
college training, any age. Responsible for engi- 
neering, writing, and distribution of orders and 
quotations; design help for customers, cost and 
preparation of orders, time and cost studies, 
estimating and maintenance of records. 

a y for spring manufacturer. San Francisco. 
$j-4924. 


Semor Designer, ME, eight to 15 years’ 
experience design and supervising design for 
chemical petroleum or petrochemical plants. 
Able te handle self-contained project of various 
kinds related to improvement, extension, and 
maintenance of engineer designed services, from 

eliminary design through detailing to end. 
$9000-$11.400. San Francisco North Bay. 
$j-4917-R. 


Product Design, ME, minimum of five years’ 
production design, about 30-35. Design prod- 
ucts to customer requirements; machinery, 
steel, gears, drives. For 
manufacturer $7800 . San Francisco 
Peninsula. Sj-4914. 


CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 


Tue application of each of the candidates listed 
below is to be voted on after Feb. 25, 1960, 
provided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immedi- 
ately. 


New Applications and 
Transfers 


Alabama 
Francis, H., Auburn 


Arizona 
Joun T., Phoenix 


California 


pe Mocsxonvy!, Erwin S., Anaheim 
Dutton, Ricuarp A., Northridge 
ENGueR, Martin R., Jr., Bonita 
GALLAGHER, BRIAN M., San Diego 
Gu, Ajyrt S., Burbank 

Harvey, Donacp W., Los Angeles 

® Hotcoms, Lowe tt A., Ontario 
Kriepet, AntHony R., Menlo Park 
Scnumacner, Donavcp R., Concord 
Suzu«t, Steve T., San Francisco 
Tipton, Av vonzo G., Manhattan Beach 
WALLIne, Jonn C ., San Francisco 


Connecticut 

Bentsen, Brroer A., Wallingford 
Berwin, Ropert E., W. Hartford 
Brancart, Ciaupe P., Niantic 
Hurntik, Micnast J., Meriden 
Oravec, Emi G., New Haven 

Van Dorn, Horace B., New Britain 
Watson, Bruce M., Hartford 


District of Columbia 
Herrecenpy, Pau, Washington 


Delaware 
Hecxrorrte, Ropert S. 


Florida 


Henverson, D., Miami 
@ O'NEAL, Evuts H., Miami 


Agprin, Emm, Idaho Falls 
Guxkelsen, Cuarves A., Idaho Falls 
Taxe ius, THomas G., Idaho Falls 


Basra, Ropert E., Chicago 

Darya, KRISHNAKUMAR M., Freeport 
ENGBERG, JoHN W. L., Downers Grove 
Hacemeter, Dwicnt F., Aurora 
Hatt, Stanvey G., Urbana 

@ Kercupet, Paut A., Jr., Park Forest 
Prerce, SumMMER L., Chicago 


., Wilmington 


@ Transfer to Member or Affiliate. 
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Suarrer, Ropert K., Chicago Heights 
WruiaMs, Cuarves J., Decatur 


Besse_sen, CLARENCE, Fort Wayne 
® Wooprow, Hagerstown 


lowa 
Tempe, A., Muscatine 


Louisiana 
Tuomas, Henry A., Baton Rouge 


Maryland 


Frecp, Franx A., Baltimore 
Nooxer, Evcens L., Silver Spring 


Massachusetts 


Anperson, Duncan W., Needham 
Buiatt, THomas A., Cambridge 
Fasio R., Boston 
Orrto, W., Springfield 
Trexe i, Harovp E., Lynn 


Michigan 


Cuersas, THomas, Battle Creek 
DeBaexe, V., Grosse Pointe 
Keves, Joun M., Allen Park 
Narvock, RONALD J., Jackson 


Missouri 

Foster, Newron S., Jr., Clayton 
Rosstns, C., St. Louis 
Turner, Ear J., St. Louis 
VanpDeRWAL, Paut H., St. Louis 


Montana 
Coucnren, Kennets D., Missoula 


New Jersey 

ALLERTON, Rosert W., Harrison 
Fox, Water D., Closter 
LeDEEN, JULIAN L., Maplewood 
@ Sramper, Evcene, Teaneck 
Wacker, Marvin J., Camden 


New York 


Aptse, Hersert H., Great Neck 
Boccaccio, AntHony A., Bethpage 
J., Long Island City 
GERSTENHABER, JULIUS, Poughkeepsie 
Havpern, Ernst, Plainview 

@ Hanven, Cart, Poughkeepsie 
loun V., Beacon 

Korr, New York 

Mo cer, Freperick J., New York 
Rayeckxas, Geprminas, Maspeth 
Sepo, Lesiiz, New York 

WATERMAN, JAMES C., Wellsville 
Watson, Epwin B Sidney 
WEGSCHEIDER, Jens Hempstead 
Wo rte, Ausery B., Scarsdale 


North Carolina 


Lee, S., Charlotte 


Monracugs, Epaar B., Jr., Charlotte 


Morcan, F., Winston Salem 
e SERRELL, Morton A, Charlotte 


Ohio 


CAMPBELL, Reep W., E. Liverpool 
CASTLE, Cuarues H., Cleveland 
Dickerson, ROGER Jr., Cincinnati 
Durrey, Donn W., Dayton 

@ Evans, Joun B., Willoughby 
Hersvuen, M., Tol 

Horer, Ricuarp F., Cincinnati 
Parry, Cleveland 

Leyx, Josern R., Dayton 

Lorscu, Rosert A., Cuyahoga Falls 

@ Merrit, Kart R., Dayton 

Muscare.t, Ropert V., Dayton 
Mvers, Josepn P., Columbus 
Onprake, Anprew J., Cincinnati 
Reitz, Joun G., Willoughb 
Surcx, Arvin W., Mount 
Srock, Jonn R., Cleveland 
WEIsEND, Burke A., Cleveland 
Yost, Wetpvon H., To’ 


Oklahoma 
Tuomas, Roperrt W., Tulsa 


Pennsylvania 


ALBert, Orangevi 

@ Everett, James Heights 
Fiscuer, WILLIAM H., Avalon 
Frve, ROBERT D., Erie 

Graer, Joun B., E. Pittsburgh 

@ Lapy, Epwarp R., Allentown 
Leton, Artuur B., Chester 
Leyianp, Gorpon B., Springfield 
MantT14, THomas A., 
Monaco, EUGENE G., 

StraBies, Gordon, Shiladelphia 


Rhode Island 
Swann, Epwarp J., N. Scituate 


Tennessee 
Cownerp, Jacxre R., Old Hickory 


Texas 


Brack, F., Fort Worth 
Coomss, GILBERT G., Texas City 

FLoyp, Monrog, 

Hotvan, Joun C., ‘Tr., Fort Worth 
NaTHo, Houston 

Noves, A., College Station 
Parpvue, Georce H., Houston 

Srrance, Lioyvp K., Dallas 

Warre, Suevpvon C., Dallas 


Virginia 


Haynes, ALEXANDER H., Hampton 
Suarrer, Pavut R., Denbigh 


Washington 

Pacravece, Rocer M.., College Place 
Ricwarp G., Richland 

@ Wave, Gentry E., Richland 


West Virginia 


Cuastatn, STancey J., Huntington 
Kan, Leonarp A., Charleston 


Wisconsin 


Anvja, Bacpev K., Madison 
WaRRENDER, Rosert T., Kenosha 


Foreign 

ADRIAENSSENS, JEAN A., Dublin, Ireland 

Avperro H. B., Caracas, Venezuela 

Carter, ALLEN M., Toronto, Ont., Canada 

Carter, AntHony B., Brecon, S. Wales, 
Gr. Britain 

Faria, Luciano L. O., Lisbon, Portugal 

Kourino, Water, Battlesbridge, Essex, England 

@ Lawson, Stantey P., Johannesburg, uth 
Africa 

Lawton, Freperic L., Montreal, Que., Canada 

Oru, Wrestaw F., Ontario, Can 

Tupeva, RAFARL, Caracas, 

Uren, Camborne, Cornwall, England 


OBITUARIES 


Holborn Angus (1881-1959), of 
H. Angus and Associates, Consultin: - 
Toronto, Ont., Canada, died Nov. 9. 
Born, London, Ont., Canada, Dec. 19," 1881; 
youngest son of the late Robert Angus who was 
one of the earliest members in Canada of ASME. 
Education, B. Ap. Sc. in Mechanical and Elec- 
trical Engi University of Toronto, 1904. 
Mem. ASME, 1919. The firm Mr. Angus headed 
specialized in design and supervision during con- 
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struction of the mechanical and electrical equip- 
ment and ventilation of buildings, and in general 
power-plant work. He was a past-chairman of 
the ASME Ontario Section; past-president and 
director, Association of Consulting Engineers of 
Canada; member of Associations of Professional 
Engineers of Ontario (one of its founders) and of 
Alberta; member of Engineering Institute of 
Canada; and past-chairman of ASHVE Ontario 
Section. Survived by wife, Blanche Mowat; 
two sons, Donald L. of Toronto and Gordon L. of 
Winnipeg; and his brother Robert W. Angus, 
Hon, Mem. ASME. 


J. Chester Bath (1892-1959), vice-president 
and treasurer, John Bath & Co., Inc., Worcester, 
Mass., died Oct. 19, 1959. Born, Hyde Park, 
Mass., May 23, 1892. Education, Fitchburg 
Trade School, 1912. Mem. ASME, 1953. Mr. 
Bath had been with the firm which manufactures 
ground thread taps, plug and ring thread gages, 
and internal micrometers. Mr. Bath served the 
Society as a member of the Committee on 
Standardization and Unification of Screw Threads 
(B1) and the Standardization Committee on 
Small Tools and Machine Tool Elements (B5). 


John George Bellas (1935-1959), lieutenant, 
U. S. Air Force, Bartow Air Force Base, Fla., 
died Sept. 5, 1959, in an airplane accident in 
South Hadley Falls, Mass., while taking private 
flying lessons. Born, Springfield, Mass., July 
26, 1935. Education, BS(ME), Univ. of Massa- 
chusetts, 1958. Assoc. Mem. ASME, 1958. 


Nyle Albers Bische!l (1934-1959), trainee, 
The Babcock & Wilcox Co., Lynchburg, Va., 
died Oct. 30, 1959, in an air accident. Born, 
Harvey, Ill., Dec. 14,1934. Education, BS(ME), 
Purdue Univ., 1956. Assoc. Mem. ASME, 
1946. Survived by his parents, Mr. and Mrs. 
Kermit L. Bischel, Kankakee, II. 


Kavasji Kharshedji Bhappu (1871-19597), 
whose death recently was reported to the Society, 
had been a partner in the Crystal Ice and Cold 
Storage Co., Karachi (Pakistan). Born, Ankle- 
svar, Bombay Presidency, India. Education, 
LME, Victoria Jubilee Technical Institute, 
1891. Assoc. Mem. 1921; Mem. ASME, 
1935. Mr. Bhappu had been with the Crystal 
Ice and Cold Storage Co. since 1917. He was a 
specialist in the field of refrigeration. 


Alfred J. Buchi (1879-1959), 1937 ASME 
Melville Medallist and chairman of the board, 
Dr. Alfred J. Buchi Ltd., Winterthur, Switzer- 
land, died Oct. 27, 1959. Born, Winterthur, 
Switzerland, July 11,1879. Education, BS(ME), 
Swiss Federal Institute of Technology, 1903; 
Dr. tech.sc.h.c., 1938. Mem. ASME, 1953. 
Dr. Buchi who celebrated his 80th birthday in 
July, 1959, was at that time still active in man- 
aging his engineering firm. He had earned an 
international reputation for his innovations in 
the field of turbocharging of oil and gas engines. 
Dr. Buchi’s early career was as designer of diesel, 
gas, and steam engines at the S. A. des Ateliers 
Carel Freres, Ghent, Belgium. He then went to 
Honegger Co., Wetzikon, Switzerland, and was 
chief of research for diesel engines with Sulzer 
Bros. In 1927 he began the organization of the 
Buchi Syndicate for the development of turbo- 
charging systems. From 1928 to 1935 he also 
acted as managing director of the Swiss Loco- 
motive and Machine Works. The ‘“‘Buchi 
system’’ for supercharging has had extended 
application in the stationary, the marine, and 
locomotive fields. From 1939 to 1943 Dr. Buchi 
was also a member of the Swiss Parliament. 
He was a Swiss delegate to the World Power Con- 
ference. Dr. Buchi was honored on many occasions 
and in the U. S., in particular, he was the recipient 
of the ASME Melville Medal Award in 1937 
and The Franklin Institute George R. Henderson 
Medal in 1952. His papers were widely pub- 
lished, his works including 62 personal lectures. 
He held 43 U. S. patents. Those who survive 
him include a son, and a nephew, Prof. Dr. E. 
Dolden. 


Abraham Beekman Cox (1874-1959), retired 
mechanical ergineer and lawyer, Cherry Valley, 
N. Y., died Nov. 9, 1959. Born, Mount Holly, 
N. J., March 10, 1874. Parents, Abraham 
Beekman and Augusta McBlair (Ten Eyck) 

ox. Education, AB, Yale College, 1895; 
attended Harvard and New York University 
Law Schools, and Columbia University Teachers 
College. Mem. ASME, 1914. Mr. Cox practiced 
law for a time and had been associated with a 
number of engineering firms. He obtained, 
in 1905, a patent on a compressed gas valve he 
invented, was coholder of a 1913 patent on a 
steam turbine, and held a 1919 patent on an ar- 
tillery range finder and on a tractor. During 
World War I, he was commissioned a captain 
in the Army Ordnance Reserve Corps. In 
1932 he was promoted to major. Mr. Cox re- 
tired, more than 25 years ago, to his farm where 
he supervised its dairy activities. 


James Walter Dadley (1883-1959), design 
engineer, Pennsalt Chemicals, Chestnut Hill, 
Pa., died Nov. 4, 1959. Born, Paterson, N. J., 
March 3, 1883. Parents, Josiah and Elizabeth 
H. Dadley. Education, attended Northwestern 
Univ. Married Mildred Bock, 1915. Assoc. 
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Mem. ASME, 1915; Mem. ASME, 1922. Mr. 
Dadley had been with the Pennsylvania salt 
manufacturing company since 1929. He was a 
registered professional engineer in the Common- 
wealth of Pennsylvania. 


French Clinton Davis (1896-1959), vice-presi- 
dent, United Fuel Gas Co., Charleston, W. Va., 
died Oct. 17, 1959. Born, Spencer, W. Va., 
March 12, 1896. Education, received teacher’s 
certificate, 1915. Mr. Davis had been with the 
Columbia Gas System since 1916. Mem. 
ASME, 1952. Mr. Davis was a registered 
= engineer in the State of West Vir- 

nia. 


Cherry Logan Emerson (1888-1959), retired 
vice-president, Georgia Institute of Technology, 
Atlanta, Ga., died Oct. 26, 1959. Born, Atlanta, 
Ga., June 9, 1888. Parents, William Henry 
and Lily (Cherry) Emerson. Education. BS- 
(ME), Georgia Institute of Technology, 1908; 
BS(EE), 1909. Married Sina White, 1914. 
Mem. ASME, 1927. After five years as appli- 
cation engineer with Westinghouse Electric 
Corp., he joined the Duke Power Co., in the mill 
power department, afterwards becoming assistant 
to chief engineer, and serving in that capacity 
until 1919. From 1919 to 1945 he was connected 
with Robert and Company Associates, Atlanta, 
Ga. For three years he was president of that 
firm. In 1945 he became dean of engineering at 
Georgia Tech and vice-president in 1948. Mr. 
Emerson was a fellow of AIEE and a member also 
of ASCE; he was a past vice-president of NSPE. 

Harold Vincent Farnsworth (1894-1959), 
vice-president, Haserick & Co., Inc., Framing- 
ham, Mass., died Aug. 15, 1959. Born, Revere, 
Mass., Oct. 5, 1894. Education, BTE, Lowell 
Technological Institute, 1916. Mem. ASME, 
1955. Mr. Farnsworth had been with the tex- 
tile-machinery firm since 1922. He was made a 
trustee and vice-president in 1942. During 
World War I, he served in the U. S. Navy. 
Mr. Farnsworth who was a specialist in the field of 
textile engineering, had published papers on the 
subject. 


Albert James Gifford (1376-1959), formerly 
secretary-treasurer, Leland-Gifford Co., Worces- 
ter, Mass., died Jan. 18, 1959. Born, Wor- 
cester, Mass., June 4,1876. Education, BS(ME), 
Worcester Polytechnic Institute, 1896. Assoc. 
Mem. ASME, 1903; Mem. ASME, 1931. Mr 
Gifford was a past-president of the Worcester 
Engineering Society, a body formed through his 
constructive leadership. He was a trustee of 
the Worcester Polytechnic Institute. 


William Huger Hardie (1904-1959), sales 
engineer, Riley Stoker Corp., Worcester, Mass., 
died Nov. 1, 1959. Born, New York, N. Y., 
Sept. 26, 1904. Education, BS, Sheffield 
Scientific School, Yale Univ., 1926. Married 
Jessie E. Hendrick. Mem. ASME, _ 1946. 
Mr. Hardie had previously been employed by the 
Foster Wheeler Corp. He held two patents. 
Survived by his widow; a son, William H., 
Jr.; and a daughter, Robin. 


James William Hook (1884-1957), chairman 
of the board, The United Illuminating Co., 
New Haven, Conn., died Oct. 21, 1957, according 
to a notice only recently received by the Society. 
Born, Hedrick, Iowa, Jan. 9, 1884. Education, 
BME, Iowa State College, 1905. Married 
Hattie Rosamond Bechtel, 1907. Mem. ASME, 
1935. Mr. Hook had been active in civic affairs; 
he had been a member of President Hoover's 
National Committee on Unemployment Relief, 
1931-1933. He was the author of a number of 
articles published in MECHANICAL ENGINEERING 
and in American Machinist, on the subject of 
unemployment. He served the iety as a 
member of the Machine Shop Practice Com- 
mittee, 1926-1927. Member also of AAAS. 


Wilbur Gregory Hudson con- 
sulting engineer, Chicago, IIl., died 
1959. Born, New York, N. Y. June 13, 1878. 
Parents, Wilbur F. and Amelia (Heybeck) 
Hudson. Education, ME, Cornell Univ., 1897. 
During World War I, Mr. Hudson was district 
supervisor for the North Atlantic District, 
Emergency Fleet Corp. He had also been 
vice-president and chief engineer, Curtiss-Wright 
Airports Corp.; and was chief engineer of the 
Link Belt Co., Chicago, Ili. Since retirement, 
he has been a consulting engineer specializing 
in the materials-handling field. He was the 
author of a book, “Conveyers and Related 
Equipment,’ and of many articles in the technical 
press. Mem. ASME, 1941 


(1878-1959), 
Oct 


Matthew Edwin Kennedy (1879-1959), chair- 
man of the board and treasurer, The Kennedy 
Valve Manufacturing Co., Elmira, N. Y., a 
May 6, 1959. Born, Brooklyn, N. + i Aug 
1879. Parents, Daniel and Elizabeth (Mass 

Education, high-school graduate. 
Ass 1906; Mem. ASME, 
1930. Married 1913, wife deceased; three chil- 
dren, Mrs. Mary K. Kinkade, Mrs. Elizabeth 
K. Van Vliet, and Miss Florence M. Kennedy. 
Mr. Kennedy had been associated with the firm 
that bears his name since 1896. 


William Clyde McCracken (1863-19597), 
retired, chief engineer and superintendent of 
buildings and grounds, The Ohio State pe Sey 
Columbus, Ohio, died recently > 
notice received by the Society. Born, 7 
Ohio; March 18, 1863. Education, attended 
high school. Mem. ASME, 1915. Mr. Me- 
Cracken had been a specialist in the field of heat- 
ing and ventilatiag. 

Arthur Leonard Miullergren (1896-1959), 
consulting engineer, Kansas City, Mo., died 
Oct. 24, 1959. Born, Helena, Ark., April 15, 
1896. Parents, Louis Peter and Rosa (Marshall) 
Mullergren. Education, high-school graduate. 
Married Christine Freeman, 1912. Mr. Muller- 
gren was a specialist in the field of electric and 
gas utilities. He was a registered professional 
engineer in the states of Minnesota, Iowa, and 
Kansas. Mem. also ASCE and AIEE 


Henry Donald Mumper (1923-1959), engi- 
neering specialist, Combustion Engineering, 
Inc., New York, N. Y., died in an airplane 
crash at Buffalo, Texas, Sept 29, 1959. Born, 
Heilwood, Pa., Oct. 24, 1923 Education, 
BS, Pennsylvania State University, 1943. 
Assoc. Mem. ASME, 1955. Mr. Mumper had 
been with Combustion Engineering since 1951. 
During World War II he served in the U. S. 
Marine Corps and during the Korean conflict 
he was recalled to active duty. Survived by his 
widow. 


Malte R. Nederman (1993-1959), administra- 
tive engineer, international cigar machine division, 
American Machine and Foundry Co., Brooklyn, 

Y. Y., died September, 1959. Born, Stockholm, 
Sweden, Oct. 18, 1903. Education, Columbia 
School of Drafting, three years. Junior ASME, 
1925; Assoc. Mem. ASME, 1931; Mem. ASME, 
1935. Mr. Nederman, a specialist in the field 
of automatic machinery, had been with AMF 
since 1926. 


Knud E. Orno (1886-1959), manager of 
design section, Rayon Consultants, Inc., New 
York, N. Y., died Oct. 11, 1959. Born, Copen- 
hagen, Denmark, Oct. 2, 1886. Parents, August 
N. and Augusta L. (Jacobsen) Petersen. Educa- 
tion, ME, Mittweida, Saxony, 1909. Natural- 
ized U. S. citizen, 1918. Married Clio Aileen 
Conklin. Mem. ASME, 1927. Mr. Orno had 
previously been with the DuPont Rayon Co., 
Buffalo, N. Y. Survived by his widow. 


Lester J. Richards (1893-1959), retired, 
director of engineering, The Dow Chemical Co., 
Midland, Mich., died Nov. 2, 1959. Born, 
Coopersville, Mich., Nov. 4, 1893. Education, 
BS(ME), Univ. of Michigan, 1917. Mem. 
ASME, 1952. Mr. Richards had been with 
Dow since 1917. Mr. Richards is survived by 
his widow, two daughters, and a son. 


Robert Adam Schafer (1898-1959), vice- 
president in charge of engineering, Baker Bros., 
Inc., Toledo, Ohio, died Aug. 25, 1959. Born. 
Utica, N. Y., May 29, 1898. Parents, Adam 
John and Fredericka Schafer. Education, high- 
school graduate. Mem. ASME, 1943. Mr. 
Schafer had been with the tool-manufacturing 
firm for two years. Previously, he had been 
with the National Automatic Tool Co. for 31 
years. A specialist in the field of hydraulic- 
control mechanisms and in drilling practice, 
he held 14 patents. Survived by his widow, 
Martha; two sons, F. Robert and William J.; 
two daughters, Mrs. Suzanne Tibbot, and Mrs. 
Marguerite Cobine; and a brother and two 
sisters, 


Frederick Alden Spencer (1933-1959), junior 
test engineer, Wright Aeronautical Div., Curtiss- 
Wright Corp., Woodridge, N. J., died Oct. 7, 
1959. Born, Braintree, Mass., Oct. 21, 1933. 
Education, BS(ME), Univ. of Massachusetts. 
1955. Assoc. Mem. ASME, 1955. Survived 
by his widow, Janet M. Spenser. 


Henry Clay Thompson, Jr., (1898-1959), 
associate professor of engineering ee 
Purdue Univ., West Lafayette, Ind., died Au 
25, 1959. Born, Newport, Ky., Dec. 15, 1898. 
Education, BS(ME), Univ. of Kentucky, 1920; 
ME, 1937. Professor Thompson joined the 
faculty at Purdue in 1935. He was a registered 
professional engineer in the State of Indiana. 
Mem. ASME, 1949. Survived by his widow. 


Francis du Pont Thomson (1869-19597), 
retired, Elkton, Md., died Oct. 14, 1959. Born, 
Philadelphia, Pa., June 1, 1869. Education, 
BS(ME), Lehigh Univ., 1890. Assoc. Mem. 
ASME, 1892; Mem. ASME, 1899. Mr. 
Thomson's early career was with several heavy 
rolling-mill machinery manufacturers. 


J. Laurence Waldron (1882-— retired, for- 
merly with Brooklyn Edison Co., , New York, 
N. Y., died Oct. 10, 1959. mg ‘Old Town, 
Maine. Dec. 11, 1882: Parents, James Winslow 
and Lauretta (Alford) Waldron. Education, 
AB, Columbia Univ., 1905; ME, 1907. Assoc. 
Mem. ASME, 1915; Mem. ASME, 1935. Mr. 
Waldron was a specialist in power-plant technol- 
ogy. He was a member aiso of AAAS and the 
American Statistical Association. Survived by 
his brother, Arthur M. Waldron. 
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YARWAY REMOTE LIQUID LEVEL INDICATOR 
GIVES BRIGHT, INSTANT, ACCURATE READINGS 


On its brilliant “wide vision” dial you can clearly read 
the level from any point in a 180° arc—and from a 
considerable distance. 


Remote readings of levels in boilers, feed water 
heaters and other heat exchangers are instant and accu- 
rate because indicator operating mechanism is actuated 
by the varying head of the liquid itself, yet the pointer 
mechanism is never under pressure. 


Yarway Indicators may be arranged to operate re- 
mote Yarway Electronic Secondary Indicators or remote 
Hi-Lo Alarm Signals (lights or horns) located any- 
where in the plant. 


A record of nearly 13,000 successful installations 
speaks for itself. 


MECHANICAL ENGINEERING 


For details on construction, operation, installation 
and typical hook-ups, write for Yarway Bulletin RI-1825. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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BETTER 


Costs Less to Use 


YOU PAY NO MORE for the extra 
quality you see in every part of a Jenkins 
Outside Screw & Yoke U-Bolt Gate 
valve, Yet longer life and reduced main- 
tenance is bound to result from the extra 
ruggedness, the precision manufacture 
and unique design features which 
Jenkins puts into these popular, general 
utility valves. 


Choose the Outside Screw & Yoke pat- 
tern for services where spindle threads 
must be kept out of the destructive 
effects of fluids in the line; where spindle 
threads must be cleaned and lubricated 
regularly or where a rising spindle is 
needed to indicate wedge position. 


Choose JENKINS, whether O.S. & Y. 
or Inside Screw pattern, for valves built 
to save maintenance dollars. 


WIDE RANGE OF JENKINS U-BOLT GATES 


GET FOLDER NO. 207 which describes 
Inside Screw and O.S. & Y. patterns... Iron 
Body with Bronze or Stainless Steel Mount- 
ing... All-Iron and Ni-Resist with type 316 
Stainless Steel trim. Ask your local Jenkins 
Distributor or write Jenkins Bros., 100 Park 
Avenue, New York 17. 


VALVES 
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Pilot Control Valves 


A new line of Speed King basic '/: in. 
single and double solenoid plug-in type 
pilot-operated 4-way control valves, featuring 
fast, automatic completion of electrical and 
pneumatic circuits, is announced by Valvair 
Corp. 

Incorporating new one-piece solenoid pilot 
housings, plus aluminum bodies and sub- 
bases, the new valves are said to reduce 
maintenance time. All power connections, 
made permanently in manifold or sub-base, 
need not be disturbed for in-service mainte- 
nance, the firm reports. Electrical and pneu- 
matic circuits to valve and pilot are com- 
pleted automatically as the units are plugged 
in and bolted down. 

The valves are said to provide extremely 
fast response, due to a new short-stroke de- 
sign. Separate, coded 4-wire circuits on 
double solenoid models meet JIC require- 
ments. Flow area through the valve and 
sub-base equals that of full 4/2 in. pipe. 

The valves, designed for a range of 35-200 
psi air service, are available with solenoid 
coils for ac or dc, any voltage or cycle. 
Integral junction box is standard. Options 
include manual over-ride for use during ma- 
chine setup and sub-base connected external 
pilot supply. Separate exhaust ports are 
tapped */, in. NPT, with !/: or */, in. NPT 
inlet and cylinder ports. Ask for Bulletin 
SPL. —K-1 
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A Silencer for quieting the discharge of 


steam, gas, and air exhausts, called the 
Pulse&> blowdown mute, has been introduced 
by Balsation Controls Corp. 

According to the company, the device 
serves also to collect and separate condensate, 
if any, and focus expended energy upward 
and away from the immediate environment. 
Test data proves the overall sound pressure 
level is reduced to approximately 80/86 
decibels at 100 feet. 

Capacities range from 1500 to 500,000 cf od 
aif, gas, oxygen, and hydrogen and from 
3000 to 1,000,000 Ib-hr of steam condensables. 
Temperatures are from ambient to 1200 F. 


Oil Bath Cleaner 


An oil bath air filter with a pneumatic oil 
lift and no moving parts has been introduced 
by American Air Filter Co. 

The firm says the major improvement in 
the Model C Cycoil is the pneumatic lift, a 
simplified method of lifting oil from the 
reservoir to the perforated oil distribution 
plate, which in turn distributes the oil to the 
pads. 

This replaces the motor-driven oil circula- 
tor used in previous models and eliminates 
the need for provision for electrical power 
with its complications of voltage rating, 
phase designation, and special protection for 
hazardous locations. 

Other changes in the unit include a new 
cleanout door, the addition of a bullseye gage 
to observe and help control the oil level in 
the unit, and elimination of studs sticking out 
of the top of the unit. —K-3 


Program Timer 


Eagle Signal Co. has announced a new 
repeat cycle timer measuring 2'/; X 2'/, X 7 
in., and containing 12 spdt independently 
adjustable and removable load switches. 

Motor of the unit, designated HYS, oper- 
ates on 115v, 60 cycle power. Time cycle is 
90 sec. 

Built for ground support equipment, the 
timer will withstand vibration of 0.060 in. 
double amplitude displacement from 5 to 55 
cps and shock of 30 G’s for 11 ms. The firm 
says the units extra large cams, 1'/, in. od, 
allow time settings with an accuracy of 1 
per cent or better. 


Glass-filled nylon cages for thrust bearings 
have been announced by Garlock Packing Co. 

The company says that use of glass-filled 
nylon allows tramp metal invading the bear- 
ing area to imbed itself into the plastic. This 
imbedment removes ordinarily loose metal 
particles from circulation, greatly reducing 
bearing abrasion and consequent wear of ad- 
joining metal surfaces. If the bearing cage 
should fail, the problem of metal particle 
entrainment is obviated. 

Molded-in retention cavities firmly posi- 
tion and hold round or shaped bearings, which 
are simply popped into the receptacles. The 
material is said to have excellent wear resist- 
ance, and in itself requires no lubrication. 

—K-5 
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To THE MI. E.’s M. E. 


Te generate, to control, to convert atomic fission to usable power is the result of 
many skills, many talents... 


The application of advanced engineering concepts to the problems of reactor design 
and development, to control rod fabrication, to the thermodynamic environment 
within the reactor and the steam generating system requires the highest kind of 
mechanical engineering knowledge—requires men of unlimited ability, of unlimited 
imagination. 


The Atomic Power Department of Westinghouse is now engaged in a vast expansion 
program where Mechanical Engineers with unique ability can apply their speciality 
to the design and development of tomorrow’s nuclear power plants. 


SENIOR ENGINEER with a BSME or MSME degree to do hydraulic, thermodynamic, 

- and strength calculations: to take responsibility for the design and procurement of 
components for a primary nuclear system. A sound background in thermodynamics 
is required with some training in metallurgy. Five to ten years experience is a 
prerequisite. 


ASSOCIATE ENGINEER with one to three years experience and a BSME or MSME 
degree. Will assist in the mechanical design and analysis of reactor core components 
such as fuel assemblies, control rods and core support structures. 


Send resume to Mr. C. S. Southard, Westinghouse Atomic Power Department, 
RO. Box 355, Dept. W-74, Pittsburgh 30, Pa. 


Westinghouse 


FiRsST IN ATOMIC POWER 
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Press Brake Redesigned 


New Series N press brake design features 
and expansion of tonnage capacities (now 
90 through 1500) have been announced by 
Niagara Machine & Tool Wks. 


Overall bed and ram lengths range from 6 
to 24 ft, while bending capacities are for 12 
gage to 1 in. mild steel. 

Principal among the design changes are: 
choice of power or manual clutch, brake and 
treadle; two-speed transmission; rocker type 
end guide bearings for precise, endwise 
alignment, even when the ram is tilted for 
taper work; wide choice of special features 
and arrangements to meet individual con- 
ditions. 

Construction is of one-piece welded steel 
except in the larger sizes where the deep bed, 
extending below the floor, is removable. 
Both frame and bed are scientifically designed 
for utmost rigidity and longer die life, ac- 
cording to the firm. A box type crown en- 
closes connections and places them closer 
together for a stiffer ram. The latter, of ex- 
tra heavy rolled steel plate, gives maximum 
support to dies, the manufacturer states. 


—K-6 


Lever-Type Grease Gun 


A new lever-type grease gun that provides 
either high pressure or volume delivery of 
lubricant by means of a simple shifting device 
has been developed by Lincoln Engineering 
Co. 


To change pressure ratios it is necessary to 
shift a latch pin in the handle from one slot 
to another. The manufacturer states that 
pressures up to 10,000 psi can be achieved in 
the high pressure position, and full pressure 
can be obtained with a stroke length as small 
as in. 

The gun incorporates a unique nozzle ex- 
tension that swivels 360 deg. Write for 
Bulletin No. 230. —K-7 
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Pressure Instrument 


A pressure instrument designed for high 
precision and enduring accuracy, has been 
introduced by Helicoid Gage Div., American 
Chain & Cable Co., Inc. 

According to the firm, the units employ a 
time-tested movement—of simple cam and 
roller design—that does not have any teeth 
to wear out. The movement has been fitted 
with rigidized Teflon bushings, designed to 
provide low static and kinetic friction. The 
rigidizing component is added to promote 
compressive strength and increase resistance 


to cold flow. —K-8 


Intermediate Paper 


A new non-reproducible blue line inter- 
mediate paper has been developed by Ozalid 
Div., General Aniline and Film Corp. 

Called Transblue 200T, it is a translucent, 
dry-developed diazo paper coated with a 
light blue line sensitization which is not re- 
producible on other diazotype materials. 

The firm says the blue line serves only as a 
legible guide for the designer and does not 
obstruct actinic light and therefore will not 
reproduce. Any opaque image or line sub- 
sequently drawn in over the blue line will re- 


produce. —K-9 


Spherical Roller Bearings 

Hoover Ball and Bearing Co. has an- 
nounced the addition of spherical roller 
bearings to its line. 

The company states that the raceways and 
rollers that are finished to afford working 
surfaces of exceptional, mirror-like smooth- 
ness, which makes possible longer bearing 
life and superior performance. 

The bearings are designed with a double 
row of large-size rollers to accommodate ex- 
cessively heavy radial and shock loads. 
High contact angle provides for substantial 
thrust capacity in either direction, the firm 
says. 

The bearings utilize a single spherical outer 
raceway to permit the bearing to compensate 
automatically for shaft misalignment in any 
direction, either initially or dynamically 
under load. Accurate roller guidance is 
provided by a heavy center guide flange be- 
tween the two inner raceways, asymmetric 
roller design and heavy machined-bronze, 
land-riding retainers. —K-10 
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SPEED REDUCERS 


A complete line 
available from local 


stocks everywhere 


& STOCK GEARS & 


These fin and fan cooled reducers 
ive up to 80% more capacity in 
less space. Over 100 models 
from 1/16 to 18 horsepower. 
Available with “C” flange motor 


P Seri 


Spur Gears 


Helical Gears 


Local Stocks In 50 Cities 


Non-Ventilated Models 


Worm Gearing 


Fibre Gears 


Gears & speed reducers avail- Fase Catalog 


able for immediate delivery 
ges for name 
istributor. 


--. see Yellow 
of your local 


Provides complete 
dimensions and engineer- 
ing data on hundreds 

of off-the shelf items. 


Ohio also supplies ‘‘special’’ gears and speed reducers 


OHIO GEAR CO. 


1373 EAST 179th ST. * CLEVELAND 10, OHIO 
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Sta-bil'i-ty 
World’s Record #1 Bloomfield, Conn. — Air Force established new world i 
record by flying Kaman H43-B turbine helicopter to 30,100 ft. 
World’s Record #2 Edwards AFB, Calif: — Air Force established new world 
record by flying Convair F-106 over an 18 km course 
twice, averaging 1,525.9 mph. 
Stability augmentation from American-Standard* steadies 
both of these record-setting vehicles. And in missiles — 
the Navy Terrier and Tartar; and submarines — the Polaris class, 


American-Standard, Military Products Division 
supplies gyros fundamental to accurate positioning and control. 


Company sponsored development in the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose quality, 
performance and reliability make them unique in the 

field of navigation and stabilization systems. 


Opportunities for Winning this degree of acceptance has created new 
Engineers career opportunities in advanced design, production and 
applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


:) \ wenican-Standard 


MILITARY PRODUCTS DIVISION 
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A new line of liquid-cooled bars for ad- 
justable boring and reaming cutters has been 
announced by Muskegon Tool Industries, 
Inc. 

Designated polar bars, the new tool holders 
feature built-in veins which deliver streams 
of coolant directly to each of the two cutting 
edges, flushing away chips and preventing 
heat build-up. 

The bars are available with straight or 
Morse taper shanks in a full range of sizes for 
all the firm’s boring cutters and reamer 
blades, or for any other adjustable cutting 
tools of similar design. —K-11 


Aluminum Fittings 


Addition of aluminum and other alloys to 
its line of light wall Pipe-Mate fittings and 
flanges is announced by Tube Turns Div., 
Chemetron Corp. 

Fittings of Type 6063T6 high strength 
aluminum alloy will be available in '/: to 4 in. 
pipe sizes, Schedule 10S. Other aluminum 
alloys are also available, as are nickel, Monel, 
copper-nickel, and most other weldable 
alloys. 

The company said that light wall alumi- 
num fittings have many potential applica- 
tions in chemical processing, petroleum, air 
conditioning, transportation, machinery, 
shipbuilding, construction, fertilizer, and 
other industries. 

Cited particularly were advantages of light 
weight, corrosion-resistant piping in tank 
ears, trailers and marine tankers, original 
equipment and temporary installations where 
case of assembly and dismantling, low cost 
and long life and resistance to outside expo- 
sure would be of special benefit. —K-12 


Needle Bearings 

Kaydon Engineering Corp. has expanded 
its line to include 14 sizes of “off-the-shelf” 
needle bearings from */s to 1*/s in. in bore, 
described in Bulletin S-103 

The firm says the key feature of these thin- 
shell bearings is the use of spherical-end 
needle rollers. The rollers permit the bear- 
ings to have up to 90 per cent more capacity 
and up to 6.85 times more bearing life than 
comparable bearings with conical-end rollers, 
the company states. This is designed to allow 
the use of smaller bearings for a given load 
requirement. —K-13 


High Frequency Grinding 

A high frequency spindle providing speeds 
up to 100,000 rpm is now offered on its 
standard Model 84 internal grinder by 
Rivett Lathe & Grinder, Inc. 

The use of the spindle was developed in 
cooperation with the Allentown Works of 
Western Electric for grinding small holes 
with tolerances of +.0004 in. 

The 100,000 rpm spindles are powered by 
a high frequency electrical wheelhead and 
are mounted on the bed with an extra heavy 
bracket. Hole sizes from less than '/3-in. 
diam up to 3 in. may be ground to a micro 
inch finish. The spindles have oil mist 
lubrication and is water cooled. 

They are supplied with arbor chucks, and 
are suitable for holding carbide burrs or 
mounted grinding wheels. —K-14 


Switch-Maker’s Kit 

A special switch-making kit is announced 
by Detroit Controls Div., American-Stand- 
ard for use by designers in developing switch 
combinations for special applications. 

Containing the company’s miniature snap 
action TyniSwitches, the kit is said to be the 
first to be offered designers to aid them in 
their development problems. 

Thirty-two single pole, double throw 
switches available in the kit provide a repre- 
sentative assortment of Class 2 and Class 4 
switches which may be used to simulate a 
multitude of combinations and also to build 
multipole switches. The switches are availa- 
ble in single throw, normally open or single 
throw, normally closed models. —K-15 
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A note for talented engineers: 
Stability at American-Standard* 
is the result of dynamic action 
and can mean a lot in terms 

of professional growth at the 
expanding Military Products 
Divisi 


The logical growth from the 
projects already in the house 


are as stimulating as the 
in-plant creative environment. 


To them just for record; 
benefits, ro company- 
Footnote: Excellent salaries 
for qualified engineers 

in both our Systems and 
Components Departments. 


Please submit resume to 
Mr. J. A. Reardon, 
Employment Manager, 
American-Standard 
Military Products Division, 
Norwood, Massachusetts 


and Standard are trademarks of 


@ Standard 
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foe extends a tremendous challenge. ; 
And, the “off-site” advantages 


TWO GREAT OLD NAMES IN ONE 


GREAT NEW LINE 


Full dust collecting capacity 
always available from 


Automatic 


Bag Type 
Dust Arresters 


Twenty-four hours a day is a grueling 
grind, but Norblo equipment takes it. 
What's important to plant owners and 
operating staff is that full dust collecting 
efficiency holds level during the day and 
night punishment. 


Norblo installations include a group 
of basic units, each housing 78 cylindrical 
bags. Variable cyclic cleaning involves 
one compartment at a time, and that for 
only a few seconds. Engineered to the 
needs of each installation, there’s ample 
capacity without waste, but without un- 
due strain on the equipment. Easy main- 
tenance is provided for. 


Whether your need is for a moderate 
amount of dust or fume collection or a 
large scale operation, a Norblo System 
gives you efficient performance at eco- 
nomical cost. Write for information; state 
your collection problem. 


With the acquisition of The Northern Blower Company, 
Buell can provide a broad range of products and systems 
for handling every industrial dust and air pollution 
problem. Norblo bag type collectors now augment Buell 
Cyclones and other mechanical collectors, electric precipi- 
tators, combination systems and centrifugal and gravita- 
tional dust classifying systems. And like Buell, Norblo has 
been accepted and proved through years of experience in 
active, on-the-job service. Thus Buell continues to meet 
both standard and special requirements in fields that 
include the electric utilities, steel, oil, cement, chemical, 
paper, and other process industries. g 


Buell Engineering Company, Inc. ue 
Northern Blower Division 
6421 Barberton Ave., Cleveland 2, Ohio * Olympic 1-1300 N erblo 
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Copying Machine 

An automatic, high-speed copying ma- 
chine, which can be teamed with a collator 
that assembles copied materials in their cor- 
rect sequence, has been introduced by Charles 
Bruning Co. 

The diazo copying machine, Copyflex 
Model 60, was designed for high volume pro- 
duction of letter-size copies. The company 
says it smoothly integrates printing, cutting, 
and stacked delivery of any desired number of 
copies in one continuous mechanical opera- 
tion. 

When the operator sets an indicator to the 
number of copies desired, the machine prints 
and cuts them to an 8"/, X 11 letter size from 
a roll of sensitized paper. After the required 
numbers have been copied, the original is 
ejected and the next original automatically 


inserted for any pre-set quantity of copies. 
—K-16 


Servo Motor-Brake 


Western Gear Corp., Electro Products 
Div., announces the design and manufacture 
of a new servo motor brake combination. 

Engineering specifications include stall 
torque motor alone .48 oz-in.; brake range 
available .03-.1, + .01 oz-in.; size 1 in. 
diam X 1.85 in. long; designed to meet 
MIL-E-5272; 115 v, 400 cycle, both phases; 
nominal impedance 1450 plus JI600. The 
brake does not change linearity of the speed 
torque characteristic, the firm reports. The 
unit has a stainless housing, end bells and 
shaft, and can be produced with size 10, size 
11, or 1 in. mounting. 

A design including an integrally mounted 
gear box with ratios up to 8000-1 is available. 
The company says the gear box will add ap- 
proximately | in. to the overall length of the 
unit. —K-17 


Metering Pumps 

Wallace & Tiernan Inc., has announced 
production of a new metering pump line, 
Series 200. 

The pump is electrically driven and is of the 
positive displacement, reciprocating, plunger 
type. It has a range of capacities from 0.65 
to 2025 gph. With a metering accuracy 
within +1 per cent the standard model oper- 
ates against pressures up to 4000 psi. All 
parts that may come in contact with corro- 
sive solutions are made of corrosion-resistant 
materials, the firm reports. 

The pump drive was designed to function 
with one, two, or three liquid ends. The 
firm says the liquid ends can be changed as 
complete units for different capacities or 
liquids. A number of simplex, duplex, or 
triplex units may be coupled to the same drive 


shaft for blending two or more liquids. 
—K-18 
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reducers specified 


for Westinghouse 


Fluoradex “150” 
Radiographic- 
Fluoroscopic Table. 


Fluoradex X-ray 


Miniature Cutting Tools 


Waltham Precision Instrument Co. has 
established a Small Tools Div. for the mar- 
keting of its line of micro-miniature cutting 
tools. 

The line of taps go down in size to .012 in. 
diameter with 338 threads perinch. Among 
the other tools in the line are spotters, drills 
reamers, broaches, countersinks, counter- 
bores, dies, hollow end mills, face mills, lip | SELEQGSION BASED 
mills, routing cutters, keyway cutters, fly °c pactness 
cutters, poising and circular saws. —K-19 er 


*®Qu Operation 
Shock Testing Machine : 
Barry Controls Inc., announces develop- 
ment of its 16750 Varipulse shock machine, 
specifically designed for production and lab- 
oratory testing of small electronic, elec- 
tromechanical, and mechanical components. 
The unit accommodates test specimens 
weighing up to 20 lb and occupying an 8-in. Table is tilted by precision linkage 
cube. It is designed to provide accurate and mounted os s multiple eprockst, 
A chain-driven through a compact 
repeatable half-sine, saw-tooth, and square Winsmith Differential Reducer. 
waves. 


The company says the same pulse is re- 
tet. and Fluoradex Radiographic-Fluoroscopic Tables are precision 


machine to another. The unit utilizes the instruments of high strength and flexibility, combined with safe, quiet 
gravity free-fall principle, and a remote push- operation. For table tilt motion in keeping with this high-quality 
button control and a disconnect interlock | design, Westinghouse specified a Winsmith Differential Reducer with 
provide safety features for the Saw 108:1 reduction. Reasons for the Westinghouse choice of 
Wéinsmith—compact design, efficiency and quiet operation—are 
the same we so ed other leading manufacturers also specify 
“Winsmith”...the most complete line of speed reducers 

ik from a single source of ty 


TOWARD 
GREATER 
VICTORIES 


WRITE TODAY 
for Catalog No. 155 for full details 


JOIN THE a : on selection, operation and maintenance 
MARCH o- DIMES dee of the hundreds of Winsmith types and sizes 


for every drive application. 
WINSMITH, INC. 20 Eaton Street, Springville, (Erie County ), WN. Y. 
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of all safety 
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heating 


—for every engineer 


hot water space 


Here are four bulletins that can make a basic contribution to the 
things every operating man seeks...more efficient operation... 


automatic operation...safer operation. 


Read the brief descriptions of these booklets. Use the coupon 


to request any or all of them. 


MSDONNELL & MILLER, Inc. 
3510 N. Spaulding Ave., Chicago 18, Ill. 
ng One Shing Wal 


Send me a copy of bulletin(s) checked: 


( Steam Booklet, L-711 

(CD) Hot Water Companion Booklet, P-30-C 
( Flow Switch Bulletin, FS1 

(OU Special Application Booklet, ERS-A 


Company 


COUPON 
BRINGS 


THEM— 


Address 


City, Zone, State 


By 


Mail to: MSDonnell & Miller, Inc., 3510 N. Spaulding Ave., Chicago 18, lil. 
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Fiberglass Duct Fans 


Expansion of its line of fiberglass duct fans 
to include sizes from 12 to 36 in. has been an- 
nounced by the Hartzell Propeller Fan Co. 

The fans, which under many conditions 
are said to offer resistance to corrosion equal 
to or exceeding that of stainless steel or monel 
construction at substantially lower cost, are 
now available in 12, 16, 20, 24, 28, and 36 in. 
diam. 

The propeller, duct section, drive housing 
and bearing cover on these fans are made of 
fiberglass; drive shaft and hardware are 
stainless steel. —K-21 


Recorder-Controller 


A new round chart recorder said to feature 
accuracies of +'/, per cent is now available 
from General Electric, Instrument Dept. 

The company says most of the recorder’s 
components are interchangeable with those of 
existing G-E strip-chart models. Minimum 
accurate scale span for the recorder, a null- 
balance, potentiometer-type design, is one 
mv d-c. Response times available are 4, 10, 
and 24 sec full scale. 

A zener diode, which eliminates use of a 
dry cell or standard cell power supply, offers 
a constant voltage reference accurate to 
+0.05 per cent. Temperature coefficient is 
0.001 per cent per degree Centigrade. 

The control portion of the recorder features 
trip switch cams that are individually ad- 
justable. Advantage of this design, the 
company says, is that a single cam can be re- 
set without upsetting the others. 

Concentric scale length is 27.5 in. Single- 
and two-pen models are available, with pen 
speeds of 4, 10, and 24 sec full scale. Chart 
speeds are 1, 8, 12, or 24 hr; or 7 days. 

—K-22 


MECHANICAL ENGINEERING 


a 

Water Space Heats team” 
= 

ntrol problems in 
PPlications 

cl a % 
Ppl 
Points ovt for safety Problems th Simple con. 

flow switches ol Plant, E, ot turn y in 
of atic contro’ li Sch case P in any 

quid | gests 
plications. and ems are clear} and flow 
m define. d 
| 
— they need the money ; 
| 
for DISASTERS ARMED FORCES 
| BLOOD BANK + TRAINING PROGRAMS 


Buffing Machine 

A new oscillating arm-type machine de- 
signed to provide a method for automatically 
buffing or polishing parts which have ob- 
structions that prevent complete rotation is 
now available from Acme Mfg. Co. 


Basically, the machine consists of an Acme 
E-10 semi-automatic machine equipped with 
an air cylinder advance and an oscillating 
arm fixture. Parts can be mounted on an 
arbor with a locator and square drive. Then 
the arbor and part assembly are positioned in 
the oscillating-arm unit by an air-powered 
tailstock. 

Other special types of part chucking ar- 
rangements can be provided to suit the part 
requirements. —K-23 


Lathe Tracer 


A 90-deg tracer designed specifically for 
use on its heavy duty and standard duty 
lathes has been announced by the R. K. Le- 
Blond Machine Tool Co. 

It will trace from either flat or full round 
templates, the firm says, and is designed for 
tracer-turning stepped shafts, spindles, gear 
blanks, forming rolls, arbors, axles, cones, 
sheaves, pistons and balls. 


A master workpiece can be used for a tem- 
plate, or a flat template can be cut from flat 
stock. The template is mounted between 
centers behind the workpiece, and the trac- 
ing stylus contacts it from below. When the 
tracer is operating, the cross-slide screw is 
locked out (so it can’t wear) and motion is 
transmitted directly fron the tracer cylinder 
to tool turret by a solid steel bar. Hydraulic 
elements and hoses are rear-mounted. 


—K-24 


Aluminum Finned Resistors 


A 50 per cent reduction in size, achieved 
by encapsulating power resistors in an anod- 
ized aluminum case provided with fins, is 
claimed for a new line of 25 and 50 w units 
manufactured by Pacific Resistor and Cable 
Co. 

Heat dissipation is provided by mounting 
the resistor casing flat against the chassis as 
well as by the cooling fins. The resistors are 
said to be self-supporting, and do not require 
lugs or mounting brackets. 

The CH25 series is rated at 25 w at 25 C 
ambient and is offered in a resistance range 
of from .1 ohm to 16 K ohms. The CH50 
series is rated at 50 w at 25 C ambient and is 
offered in a resistance range of from .3 ohms 
to 175 K ohms. 

Both series derate to 0 per cent of rated 
power at 275 C ambient. Standard toler- 
ance is 1 per cent. Temperature coefficient 
is 20 parts per million per degree C. Dimen- 
sions, exclusive of mounting flanges and ter- 
minal lugs, are */ig X °/s in. for all models; 
length of 1!/16in. on the CH25 units, in. 
on the CH50 models. —K-25 
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JOHNSTON “‘LIQUI-SEAL” 
UNIT LINE ends packing box 
or mechanical seal failures forever. 


How “‘Liqui-Seal’’ seals itself 
Here’s a pump that seals itself by 
hydraulic action, thus putting an end 
forever to leaking packing boxes 

and mechanical seals. 


PUMPS ALL LIQUIDS INCLUDING: 


Gasoline; Jet Fuel; Corrosive Liquids; 
Kerosene; Light Oils; Salt Water 


PRINCIPAL APPLICATIONS: 


Raw water supply 

Transfer Pumps 

Gasoline Fueling 

Waste Water Disposal 

Bonderita Systems 

Water Wash Paint Spray Booths 
Mill Scale Sumps 

Cooling Towers 

Dry Dock and Marine Dewatering 
Condenser Circulating and Cooling 
Buik Loading Pumps 


OTHER ADVANTAGES: 


Pump is always primed 

Takes minimum floor space 

Mounts easily on ASA Standard flanges or on 
sump covers 

Lubricated by fluid being pumped, thus 
eliminating any possibility of 
contamination 


For complete details contact your nearest Johnston Distributor 
or write direct to the factory for colorful bulletin. 


JOHNSTON PUMP COMPANY 


A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY 


3272 E. Foothill Bivd., Pasadena, Calif. 
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YOUR PAYROLL... 


... let 
Pangborn 
Dust 
Control 
stop 

this 
waste! 


Dust Hogs eat away profits! See for yourself— 
add up the cost of your lost salvageable material, 
housekeeping expenses, excess machine wear, 
intangibles such as community and employee 
goodwill. Whether your cost of feeding a Dust 
Hog is moderate or high, Pangborn Dust Control 
will cost you /ess than you are now paying for 
uncontrolled waste. 

For details on Pangborn’s engineering know- 
ledge and experience, talk to the Pangborn man 
in your area or write PANGBORN CORPORATION, 
2200 Pangborn Blvd., Hagerstown, Md. Manu- 
facturers of Dust Control and Blast Cleaning 
Equipment—Rotoblast® Steel Shot and Grit. ™ 


CONTROLS 


DUST 


156 /FEBRUARY 1960 


Acceleration Switch 

A miniature, unidirectional, single-axis 
switch capable of closing an electric circuit in 
response to a preset acceleration level and re- 
setting itself when the acceleration drops be- 
low the preset value has been announced by 
W. L. Maxson Corp. 

The unit consists of a gas damped seismic 
system with a range of 5 to 60 g, an accuracy 
of +5 per ceet, repeatability of +.25 g, a 
damping ratio of .8 of critical and a tempera- 
ture range of —65 to +250F. 

Switch is spst, normally open with con- 
tact rating of 100 ma. Unit is hermetically 
sealed, weighs */, 0z and has dimensions of 


13/16 X in. od. —K-26 


Shutoff Valve 


A new miniature leakproof shutoff valve 
designed for use in vacuum or pressure serv- 
ice is now available from Circle Seal Prod- 
ucts Co. 

The valve features an O-ring on the cylin- 
drical face of the straight plug which is de- 
signed to absolutely prevent leakage past the 
inlet port as well as the critical stem area. 
The T handle position instantly indicates 
exact valve position. A quarter turn is all 
that is required from full open to dead tight 
close. 

The valve is available in brass or stainless 
303 with either male or female connections in 


1/, or in. size. —K-27 


D-C Crane Control 


Type PT crane control, introduced last 
year by EC&M Div., Square D Co., now 
features self-contained undervoltage and 
overload protection designed to provide 
full magnetic control on any d-c application 
up to 55 hp, 230 v. 

The firm says the controllers are front- 
connected for mounting against walls or 
girders, fit easily in cabs, on crane walkways 
or wherever space is limited. An exclusive 
Wright dynamic lowering circuit used in 
control gives maximum hook speed without 
danger of overspeeding, the company states. 
Automatic acceleration relays are adjustable 
from 0.2 second or more per step. 

The control is also supplied without 
protection for use with separate protective 
panel. It is available in NEMA Type 1 
general purpose, Type 1 gasketed, or NEMA 
Type 3 enclosures. —K-28 


Use a 
CLASSIFIED 
ADVERTISEMENT 


for Quick Results 
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Motor Relay 


A new relay, Type COM-5, designed for 
complete motor protection from very light to 
heavy overloads is now available from West- 
inghouse Electric Corp. 

According to the company, the relay pro- 
vides protection by combining several ele- 
ments to more closely match the motor 
heating curve. From minimum pickup to 
175 per cent of tap value setting, an alarm is 
sounded and an operator is allowed five to 
ten minutes to remove the trouble. 

With medium overloads, the COM-5 gives 
normal time delay tripping protection. The 
relay provides for instantaneous tripping on 
heavy fault current. —K- 


Power Cylinders 


Hanna Engineering Works has announced 
its new Powrmation series low pressure air 
and hydraulic cylinder line in 1 '/. through 
8 in. bores and with capacities of 250 psi air 
and 400 to 1000 psi hydraulic. 

The company states that a variety of 
mountings, rod diameters, and rod ends make 
the cylinder adaptable to practically any 
installation. Mountings include side lug, 
center lug, basic, tie rod, flush side, front 
flange, rear flange, trunnion, clevis, and dou- 
ble rod styles. Strokes can be made to any 
practical length. An extra long bearing 
available with an optional gland makes in- 
ternal spacers unnecessary in many long 
stroke cylinders, the firm reports. -—-K=-30 


Bracket Nut 


A rugged new one-piece, self-locking right 
angle bracket nut has been developed by 
Elastic Stop Nut Corp. of America for use in 
attaching wire bundles and plumbing lines 
to missile and airframe structure. 

The firm reports that extensive research 
and development in direct cooperation with 
the aircraft industry created the extra rigid 
one-piece LHA71 bracket nut as a replace- 
ment for a variety of attachment methods 
ranging from sheet metal brackets to direct 
bolting to structure. 

The new design has been thoroughly tested 
and approved for push-out, twist-out, tensile 
strength, reuse, vibration and shock as well 
as application tests under unusual installation 
practices and conditions, the company states. 


Made of cadmium plated carbon steel, 
heat treated, for performance at temperatures 
up to 550 F, the nut exceeds performance 
requirements of MIL-N-25027(ASG). The 
firm says mounting holes .130 in. diam 
permit the use of '/, in. aluminum alloy 
rivets to develop full bracket strength. 


It is presently designed in the 10-32 thread 


1. REQUIRES NO LUBRICATION 

2. IS SELF-CLEANING 

3. REQUIRES NO MAINTENANCE 
OUTWEARS ORDINARY CHAIN 


Critical Area 1: 


PiN—Protective oil film lubricates live 
bearing area between pin and bushing, 
minimizing wear by reducing metal-to- 
metal contact. 


Critical Area 2: 


PLATES—Oi!l-impregnated Sintered 
Steel Bushings extend beyond surface 
of inside plates to: act as lubricated 
thrust bearings, control clearance, and 
provide an oil cushion between plates, 
eliminating plate galling and seizing 
frequently caused by misalignment of 
sprockets. 


Critical Area 3: 


SPROCKET ENGAGEMENT—Oi! film on 
MSL Bushing exterior provides constant 
lubrication between sprocket teeth 
and chain. Whitney MSL Chain requires 
no rollers, as the tough oil film on the 
bushing surface provides smooth 
sprocket engagement, cushions impact 
and reduces drive wear. 


Chain drives on farm machinery take a 
beating. Dust, dirt, corrosion and rust— 
inadequate lubrication, and hit-or-miss 
maintenance, all add up to “stiff joints” — 
the major cause of chain failure. 


John Deere provides owners of its 494 and 
495 Planters with extra insurance against 
drive chain trouble by using advanced de- 
sign Whitney MSL* Self-Lubricating Chain 
on main drives of these machines. Because 
John Deere engineers recognized the advan- 
tages of MSL Chain’s built-in lubrication at 
all 3 critical chain areas, farmers aren’t 
bothered with the usual problems encount- 
ered in equipment drives. And they get 
longer chain life—up to 5 times longer— 
than that provided by conventional chain. 
If the drive chain on your product must 
deliver top performance in severe operating 
environments, or operate with maximum 
cleanliness, Whitney MSL Chain can do the 
job. Standard and Extended Pitch MSL 
Chain conforms fully to ASA Standards, 
making it completely interchangeable with 
any similar pitch ASA standard chain. 
Write for MSL Chain Catalog today. 


* Maximum Service Life 


THE WHITNEY 


@ subsidiary of FOOTE BROS. 
GEAR AND MACHINE 


POWER TRANSMISSION DRIVES 


CHAIN COMPANY 


45539 S. Western Bivd., Chicago 9, tl. 


size in three bracket lengths of .450, .650 
and .850 to provide variations in clamp 
location. Parts may be had with or with- 
out molybdenum disulphide dry film lu- 
bricant. —K-31 
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A PRODUCT OF AMERICAN-STANDARD 
DETROIT CONTROLS DIVISION, DETROIT, MICHIGAN 


This new thermostat, No. CA 520, a product of American-Standard, 
Detroit Controls Division, offers the ultimate in style, comfort and 
dependability. It was designed and manufactured especially for use 
with American-Standard Furnaces, the “one responsibility” concept. 
Its features include: hermetically sealed mercury switch; soldered 
circuit joints and flexible wire; clear plastic base plate for fast 
installation; five-degree dial calibration and wider selection of tem- 
peratures (50° to 90°); and attractive decorator design with concave 
rim and cover, in bronze and silver, (or paint it yourself). Both the 
actuating element and the temperature indicating element are Chace 
Thermostatic Bimetal. 


Perhaps sensitivity (or lack of it) is the one feature of a room thermo- 
stat most likely to impress the homeowner. One wants to be uncon- 
scious of a heating system, not reminded by frequent periods of 
chill or overheating. The extreme sensitivity and unfailing reliability 
of Chace Bimetal are the result of Chace’s third-of-a-century devoted 
to the development of efficient alloys and bimetal combinations, plus 
manufacturing methods and equipment devoted exclusively to the 
production of precision thermostatic bimetal. Discriminating bimetal 
buyers can always be certain that their names on the “outside” are 
safe with Chace “inside.” 


Chace Thermostatic Bimetal is available in strips, coils and completely 
fabricated elements of customers’ designs —and in more than 30 
types. If you have a product in the “thinking stage,’ send for our 
booklet, ‘Successful Applications of Chace Thermostatic Bimetal,”’ 
for its many pages of illustrated t tuated devices plus 
much valuable engineering data. 


W. M. CHACE CO. 
Thermorstalic Bimetal 


1619 BEARD AVE., DETROIT 9, MICH. 
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Temperature Controller 


Edwin L. Wiegand Co. announces a new 
type PC Chromatrol electronic controller 
designed to give highly sensitive temperature 
control, within 1 deg. F, up to 600 F. 

The stainless steel sensing element is a 
very small bullet-probe 1 in. long and !/; in. in 
diameter. The company says the pre-aged 
thermistor probe may be located in platens, in 
air ducts and in immersion wells up to 100 ft 
away from the amplifier-relay cabinet using 
inexpensive light-gage twisted lead wire. 

Loads up to 10 kw can be controlled di- 
rectly without a separate magnetic contactor, 
the firm reports. The unit may be used on 
120, 208; or 240 v, 60 cycles. Scale covers 
dual-range from 25 to 225 F or 200 to 600 F. 
The dial-plate control is removable from the 
amplifier-relay for remote location up to 30 
ft away. —K-32 


Hydraulic Cylinders 

Series H hydraulic cylinders are now 
available with straight thread ports as a 
standard, according to Power Cylinder Div., 
Hannifin Co. 

The company says research has shown 
that the use of straight thread cylinder 
ports eliminates many of the leakage prob- 
lems associated with pipe thread cylinder 
ports. 

Other benefits claimed are no distortion 
due to the wedging action of a pipe thread 
connection; elimination of pipe dope; 
exact positioning of the fitting without 
overtightening or back-off; immunity to 
leakage caused by extreme temperature 
variance or shock conditions; and mechan- 
ically rigid connections since fittings work 


on the full thread surface. —K-33 


Dust-Resistant Coating 


A water-like fluid said to possess the unique 
property of making a smooth paint surface 
so slick that dust and dirt cannot cling to it 
has been successfully field tested for in- 
dustrial maintenance by the Du Pont 
Finishes Div. 

Secret of the new coating is that the 
microscopic pores of a seemingly already 
smooth surface are filled to produce a 
slickness so total that there is virtually 
nothing for dirt to adhere to, the firm 
reports. 

Based on colloidal silica, the soil retardant 
concentrate is mixed one part with 14 parts 
water, and sprayed, brushed, roller-coated, 
mopped, or wiped on a clean interior or 
exterior painted surface as thinly as possible. 
The company says that within 15 minutes 
a hard, transparent coating has formed 
that sheds dust and dirt particles deposited 
from the atmosphere. —K-34 
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Glass Drainline 


A new lightweight glass drainline system 
featuring simple, one-piece couplings for 
making quick, permanent compression joints 
has been introduced for disposal of chemical 
wastes by Corning Glass Wks. 

The company says the system is designed 
for vertical or horizontal mounting. It can 
be buried in the ground. Trademarked Pyrex 
brand lifetime drainline, the product, is 
guaranteed against breakdown by corrosion 
or joint leakage for the lifetime of the build- 
ing in which it has been installed. 

The piping and fittings are made of hard, 
low expansion borosilicate glass that is re- 
sistant to virtually all corrosives. Only 
massive quantities of hydrofluoric acid and 
hot alkalies measurably affect the material, 
the company says. 

The coupling consists of a stainless steel 
shell, a rubber sleeve, and a liner of Teflon 
100-X, a material that is said to be as corro- 
sion-resistant as the glass. —K-35 


Shaft Collars 


A line of noncorroding precision shaft col- 
lars made of cold-drawn stainless steel is an- 
nounced by Climax Metal Products Co. 

The collars are precision bored with cham- 
fers machined on inside and outside corners, 
according to the company. Stainless steel 
socket cup-point set screws are used with the 
collar and are factory-assembled. 


Thirty-one bore sizes available from stock 
range from '/s to 2'/s-in. diameter in /1 in. 
increments. Collars are uniformly packed in 
standard quantities, depending upon size. 

—K-36 


Electromagnetic Counter 


An electromagnetic counter displaying six 
digits in a case slightly more than 2 in. wide 
has been developed by Veeder-Root Inc. 

The dimensions are 2.092 in. wide, 2.401 
in. high, and 2.250 in. deep, including the 
four-hole mounting flange, or base. The 
wheels are white, die cast metal with black, 
.188 in. high characters. Operation may be 
on standard 115 v a-c or on other a-c or d-c 
voltages, on special order. Power consump- 
tion is approximately six watts. Maximum 
constant speed rating is 700 counts per min- 
ute. —K-37 


MECHANICAL ENGINEERING 


How to Handie 550 psi Steam 
—Use BARCO*::; Swivel Joints! 


SELF- 


On Multiple ALIGNING 


Platen 
Hardboard 


Left—A close-up view of 
1%" Barco STWS Swivel 
Joints in new hardboard 
plant of Abitibi Corpora- 
tion in Alpena, Michigon, 
on an R. D. Wood Com- 
pany fifteen platen press. 
The joints handle 500-550 
psi steam, 450°F, twenty- 
four hours a day. 


HIGH PRESSURE 
STEAM SERVICE 


The Barco “Series 850” Swivel Joint is a new development. It is the 
key to solving many PIPING FLEXIBILITY problems where high 
temperatures and pressures are encountered. Many of these joints 
are now being used to make flexible “Dog Leg” piping connections 
for steam supply and condensate drainage of movable platens on giant 
hardboard presses, as illustrated by the accompanying photographs. 
Barco “Series 850” Swivel Joints offer important advantages: (1) 
Built for 850 psi steam pressure rating—steel construction, hardened 
ball, stainless steel spring; (2) Choice of seals to handle 500°F, 750°F, 
or even 1000°F temperature; (3) Ability to stay 
in service 24 hours a day, 7 days a week, for 
month after month without maintenance; (4) 
Compact design, with Barco’s distinctive “self- 
aligning” feature which make for quick, easy, 
economical pipe fitting; (5) Choice of 90°, 180° 
or straight body styles with threaded or weld- 
ing end connections, in a range of sizes. 
Engineering recommendations and detailed in- 
formation on request; ASK FOR CATALOG 265D. 


AS BACKED BY Expy, BARCO 
MANUFACTURING CO. 
521C Hough Street, Barrington, Illinois 


The Only Truly Complete Line of 
Founoep 1 Flexible Ball, Swivel, Swing and RotaryJoints ASK cata 
In Canada: The Holden Co., Ltd., Montreal 2660 
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More Power 
to You with 


CONTINUOUS-TOOTH HERRINGBONE 
GEAR SPEED REDUCERS 


The Gear Reducer that’s Built-to-take-it—James precision made 
Herringbone Gear Reducers have been the choice of power 
transmission designers and engineers for over a_ half- 
century. Their proven on-the-job performance—in the steel, 
coal mining, cement, chemical and other industries—testi- 
fies to their operating dependability. Low maintenance 
costs and the long wearing qualities of the gears with a 
backbone add up to greater efficiency, production and in- 
creased profits. James Herringbone Reducers come in all 
sizes and in a wide horsepower and ratio range, enabling 
them to handle small and large power transmission instal- 
lations. Catalog 40-E, containing complete information, is 
now available. May we send your copy today? 


D.O.JAMES GEAR MANUFACTURING CO. 


Manufacturers of All Types of Gear Speed Reducing Transmissions and Cut Gears 
1140 W. MONROE STREET, CHICAGO, ILLINOIS 


James Gear Sales-Engineers are located 
in important key centers. Consult your area 
telephone directory or write Home Office 
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Pillow Block 


A self aligning pedestal type pillow block, 
has been developed by Triangle Mfg. Co. 


The stamped support with double-channel 
cross section is designed to provide an 
economical and sturdy mounting for sleeve 
type bearing ball units. The firm says the 
ball and socket combination for self align- 
ment was added to speed assembly time by 
eliminating the need for shimming or ma- 


chined surfaces. —K-38 


Rerated Motors 


The Lima Electric Motor Co., Lima, 
Ohio, a Subsidiary of Consolidated Diesel 
Electric Corp., has announced a line of 
dripproof electric motors in new NEMA 
rerated frame sizes, from !/2 hp at 900 rpm 
through 150 hp at 3600 rpm—frames 182 
through 445 urs. 

The newly designed frames are rigid, 
seasoned, cast iron with integrally cast 
feet. The cast iron endbells have precision 
machined registers and bearing fits. Deep- 
drawn baffle plates in the endbells provide 
extra protection for the winding. Connec- 
tion boxes can be rotated to make connect- 
ing easier. 

The die cast aluminum rotors are equipped 
with dual cooling fans and the entire rotor 
assembly is dynamically balanced. Pre- 
lubricated sealed ball bearings require no 
cleaning; the correct quantity of lubricant 
is sealed in, dirt and moisture are sealed 
out. 

Stator windings are impregnated with 
moisture-resisting, thermosetting insulating 
varnish, and are tested in accordance with 
NEMA specifications. Uniformity of the 
air gap between rotor and stator is accu- 
rately maintained for peak performance. 


The motors can be furnished either 3 or 2 
phase and in all frequencies and commercial 
voltages below 600 v. —K-39 
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Need more engineering information 
on products featured in this issue? 
USE THE POSTAGE-FREE CARDS... 
If you would enjoy receiving additional engineering information on any of 


the products 
advertised in this issue or 


detailed in the Keep informed Section 


...++..Circle the page numbers of these advertisements or items on one 
of the cards below.......fill in your name and mail fo us. Your requests 
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Permanent Magnets 


Indiana Steel Products Co., announces 
that Hyflux Alnico V-7, the first commercial 
permanent magnet to produce energy values 
of 7 million, is now available on a production 
basis. 

The company reports this new high- 
energy material is particularly suited to 
special applications requiring either greater 
energy-per-unit weight or volume, or equal 
energy from a lighter or smaller magnet. 

Applications include lightweight ground 
and airborne generators and alternators— 
in a full range of frequencies; meters, re- 
cording instruments, oscillographs, magne- 
tometers and galvanometers; also missile- 
borne guidance and recording equipment. 

Energy values provided by the magnet 
are due to this material’s very high degree 
of crystal orientation, the company explains. 
As a result, it produces more magnetic 
energy-per-unit volume than the previous 
energy leader, Alnico V. Residual induction 
(Br) of 12,750 gauss and coercive force 
(He) of 765 oersteds are also substantially 
greater. —K-40 


| VISCOSITY | 
|OF LUBRICANTS| 
UNDER PRESSURE] 


This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 
fatty oils, 94 petroleum oils, 17 com- 
pounded oils, and 12 other lubricants. 
Data collected are co-ordinated by 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compared. The methods pro- 

for correlating viscosity-pressure 
characteristics of oils with properties 
determined at atmospheric pressures are 
reviewed and illustrated. Pertinent 
topics such as experimental work on 
heavily loaded bearings, lubrication 
calculations, and additional techniques 
for viscosity are covered. Conclusions 
and recommendations ere presented. 
Other sections give the required com- 
putation of temperature and pressure 
coefficients, a bibliography of 189 
items, and symbols. 
1954 $3.00 


(20% Discount to ASME Members) 
| THE AMERICAN SOCIETY OF | 
| MECHANICAL ENGINEERS | 


| 29 W. 39th St. New York, 18. | 
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WHEN FURNACE ATMOSPHERES 
MUST BE DESERT-DRY. » » Your gas genera- 


tor manufacturer is quite likely to include a Lectrodryer when a dry 
controlled atmosphere is required. In this way he assures the constant 
dryness so necessary in many metallurgical furnace operations. Lectrodry- 
ers are long on engineering — have the built-in extra capacity that always 
seems to be needed. That’s why they may cost somewhat more in the be- 
ginning, but cost considerably less in the long run. Ask your gas generator 
builder for advice on dry controlled atmospheres. For other drying help, 
write Pittsburgh Lectrodryer Division, McGraw-Edison Company, 
335 32nd Street, Pittsburgh 30, Pennsylvania. 


ectrodryer 
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CASH-ACME . . . meeting 
_ pressure control needs for 
product desigit engineers 
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Type “B” 
Pressure 
Reducing and 
Regulating 
Valve 


Network Transformer 


A new universal network transformer 


~ 


ACME PRESSURE REGULATING 
ALVE HELPS DEGREASER REACH - 
HARD-TO-GET-AT PLACES 


Oil—without which no industry can oper- 
ate—can also be a liability if allowed to 
“stick around” too long on newly- 
machined parts and equipment. That's 
why industrymen prize their degreasing 
machinery so highly. 

To be effective, the cleansing solvent 
dispelled by the degreaser must remove 
every last particle of oil from any new 
product. It’s here that Cash-Acme Type 
“B” Pressure Reducing and Regulating 
Valve plays such a vital role. Operated 
by a thermostat, the valve assures the 
proper pressure and quantity of steam 
to keep the solvent vaporized. For only 
in this gaseous state—and under con- 
stant pressure—can the solvent reach 
all these hard-to-get-at places. 

TYPE “B” PRESSURE REGULATING VALVE 
Ready for highly intricate applications 
wherever accurate pressure control is 
vital. Single seated, spring loaded direct 
operating diaphragm valve. Designed for 
use with water, steam, air, oil, gasoline, 
refrigerants, and many other liquids, 
chemicals and gases. For Answers to 
Pressure Control Problems in Your 
Product, contact... 


A. W. CASH VALVE MFG. CORP. 
666 East Wabash Ave., Decatur, Ill. 
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designed for either vault or subway applica- 
tions and replacing the two designs formerly 
necessary is available from Westinghouse 
Electric Corp. in ratings of 300, 500, 750, 
and 1000 kva at 5, 15, 25, and 34.5 kv. 
Improved corrosion protection for critical 
welded areas is said to be provided by a better 
film thickness of paint over the smoother 
and more uniform automatically welded 
seams of the unit’s coolers. The universal 
design has 30 per cent fewer welds than 
before, but retains the features of small 
size, round-cornered tank and Yukon coolers, 
the firm reports. —K-41 


Power Supply 


A new precision power supply system 
said to be able to duplicate the varied 
electrical power sources found in aircraft 
ranging from jet fighters to bombers has 
been developed by Sorensen & Co., a subsid- 
iary of Raytheon Co. 

Installed at Olmsted Air Force Base near 
Harrisburg, Pa., the new device serves in the 
instrument test section. The firm says that 
using the varied power levels delivered 
by the new unit, electronic technicians 
and maintenance personnel can duplicate 
voltages found in any aircraft in order to 
bench-test and quickly and conveniently 
service the equipment. 

Drawing from readily available line 
voltages of 208/120 v, three-phase, 60 cycles, 
or 120 v, single phase, the single unit provides 
a gamut of power choices for technicians at 
adjacent benches who can plug-in the 
particular power required. 

The new power supply system delivers 
precisely regulated 28 v d-c; 115 v, single 
phase, 60 cycle a-c; 115 v and 26 vy, single 
phase, 400 cycle a-c; and 115 v. and 26 v, 
three phase, 400 cycle a-c. 

The 400 cycle power supply is continuously 
and precisely adjustable between 360 and 
440 cycles per second, the firm reports. 


—K-42 
High Pressure Filters 


New high pressure filters capable of op- 
erating at pressures to 1000 psi and tem- 
peratures to 275 F have been introduced by 
Purolator Products, Inc. 

The new filters, designated the P-192 
series, are designed for use in pneumatic 
and hydraulic systems to provide filtration 
for such fluids as lubricating oils, ethylene 
glycol mixtures, hydraulic fluids (including 
mineral oil base, silicate esters, and diester 
oil base), fuel, and oils, plus air and gases. 
Any model in the new series can be adapted 
for filtration of many other types of fluids 
by simply changing to the proper gasket 
material, the firm reports. 

Design of the series permits use of re- 
placeable paper elements, wire mesh, or 
varied-spacing metal-edge filtering media. 

—K-43 


indispensable 
MACHINERY! 


_, Future maintenance costs and 

shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 
They will protect your equip- 
ment and extend the life of 
your machines. 
Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 


UNDER LOAD and MISALIGNMENT — 
ONLY THOMAS FLEXIBLE COUPLINGS © 
| OFFER ALL THESE ADVANTAGES: 


>. Freedom from Backlash 
> Torsional Rigidity 
> Free End Float 

< ah 


c 


Drive with 
1 Velocity 


> Visual Inspection While 
in Operation 


> Original Balance for Life 
> No Lubrication 

> No Wearing Parts 

> No Maintenance 


Write for Engineering Catalog 


COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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Electronic Inspector 


A machine that can inspect production line 
output quicker than the human eye has been 
developed by American Machine & Foundry 
Co. 

Said to be the first portable electronic de- 
vice to measure production line standards and 
quality control, the new standard deviation 
meter electronically counts, weights, com- 
putes, and records the individual standard 
deviation of production line items. 

It compares each product with its average 
standards and then computes the deviation 
from the standards. The firm says complete 
measuring procedure is done in approxi- 
mately one-hundredth the time required by 
manual methods for the same operation. 

First application of the machine will be in 
the cigarette manufacturing industry where 
it will monitor cigarette production and main- 
tain quality and weight standards. The 
machine will check the standards of 2000 
finished cigarettes in less than two minutes, 
the company reports. —K-44 


Servo Valve 


Kearfott Co., Subsidiary of General Pre- 
cision Equipment Corp., announces the avail- 
ability of its 6104 electrohydraulic servo 
valve uniquely designed to provide extreme 
reliability under the most severe environ- 
ments encountered in high performance 
hydraulic systems. 

Constructed of titanium, the unit features 
the firm’s exclusive development of unity- 
coupled hydromechanical feedback, which is 
said to substantially reduce flow force re- 
actions and accomplish hydraulic centering of 
pilot position without spring hysteresis and 
null shift. 

Springs and mechanical null adjustments 
are eliminated and high null accuracy is pro- 
vided by an electrically operated balancing 
control. 

The valve contains two moving parts. 
The unit is basically a two-stage, four-way 
flow control valve. An electrical torque 
motor and shear seal orifice hydraulic ampli- 
fier constitute the first stage, and matched 
spool and sleeve arrangement constitute the 
second or control stage. —K-45 


Spray Gun 


Metallizing Engrg. Co. has anounced a 
new spray gun utilizing the plasma-arc prin- 
ciple to develop normal work temperatures of 
10,000 to 15,000 F and spray any material 
that will melt without decomposing. 

Designed for push-button operation in the 
user’s own plant, the gun is said to provide a 
practical means of applying coatings of high 
melting-point materials such as zirconium 
carbide (3540), tungsten (3370) and tungsten 
carbide (2850), zirconium boride (3000) and 
zirconium oxide (2700), niobium carbide 


(3900). —K-46 
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DO YOU HAVE THE PROPER 


CHAIN 
SELECTION 


FOR YOUR EQUIPMENT ? 


If there is a question in your mind about the correct size of 
chain to use for your particular installation, save time and 
money by consulting ACME Engineers at once. They will 
assist you in selecting the proper chain drive. In many in- 
stances, this depends on how much horsepower you want 
to transmit . . . the speed and size of your shaft . . . space 
limitations . . . hours of continuous operations, etc. 

These are problems on which our engineers can draw from 
their many years experience to give you the correct answers. 


Consult your nearest ACME Distributor or write our Engi 
Department for the answer to your CHAINING PROBLEMS. 


1-C 
new -page 
illustrated technical j 


MASSAtHUSETTS 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS + DOUBLE PITCH 
CONVEYOR CHAINS + STAINLESS STEEL CHAINS + CABLE CHAINS + 
FLEXIBLE COUPLINGS + STANDARD AND SPECIAL ATTACHMENTS 
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D-C€ Accelerometer 


Giannini Controls Corp. has expanded its 
inertial instrument line by the addition of 
the Model 24124 d-c accelerometer with a 
potentiometric output. 


The instrument is small in size (1 X 1.5 
X 1.4 in.), light in weight (less than 4 oz), 
and has a low natural frequency with relative 
high resolution. 


Units are available in a flexibility of stand- 
ard ranges from +5 g’s to 50 g’s and natural 
frequencies from 15 to 48 cps. The firm 
says hermetic sealing and unique design 
characteristics make the unit extremely 
rugged and capable of operation in un- 
friendly environments. 


The units will withstand 50 g, 11 milli- 
second shock and 50 g steady-state accelera- 
tion in any axis without structural damage, 
the company reports. Fluid damping 


(0.6, +1 of critical) is provided at low 
temperature to minimize shock and vibration. 
Operating temperature range is —54 to 
+71 C with an accuracy band of +5 per cent 
for overall environmental conditions in- 
cluding linearity and hysteresis. 


—K-47 
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Scrap Handler 


A 1200-lb capacity, hydraulic scrap handler 
attachment capable of dumping at a height 
of seven feet has been developed for the 
firm’s Y-18 industrial tractor shovel by Yale 
Materials Handling Div., Yale & Towne 
Mfg. Co. 

High capacity of the claw-like unit permits 
handling large loads of lathe turnings, light 
gage blanking scraps, bales, hides, strips, or 
other objects that do not easily conform to 
normal bucket type handling, the firm 
reports. 

The attachment’s hydraulic dumping ac- 
tion and high reach allow for loading this 
material into normal open truck carriers or 
collecting it in tall, space-saving containers or 
piles, 

The attachment itself consists of three 
components: seven, rigid, carrying forks 
welded to a 48-in.-wide carriage; four, more 
widely spaced, hydraulically controlled 
clamping forks which close against the carry- 
ing units to hold the load and separately 
controlled hydraulic kick-off forks which 
sweep material from the carrying surface 
in dumping. —K 


Flush Mounted Valves 


Hydrodyne Corp. has announced the pro- 
duction of a flush mounted fuel control valve. 

Designed for a specific, aircraft applica- 
tion, it is manually operated and comes in 
either a normally opened or normally closed 
position. It is manufactured on aluminum 
and is designed to handle JP4 fuel. —K-49 
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Western Division Facility 

Barry Controls has announced the acquisi- 
tion of an expanded facility to house its west 
coast operations. 

Located at 1400 N. Flower St., Glendale, 
Calif., the new structure will house complete 
sales, engineering, and manufacturing facili- 
ties. The company manfactures shock and 
vibration controls and shock testing machines. 


ACCURATE, NO-DRIFT CONTROL 
FOR APPLIANCES SOLVED BY 
ROBERTSHAW DIASTAT” ASSEMBLY 


th 


APPROX 


006 
1” DIA. 


(.078 O.D. X .015 


Lh + .001 0005 
(150 O.D. X .0935 1.D.) 


Temperature sensing elements like this one for a range 


ROBERTSH 


ELIMINATE BACKLASH, END-PLAY! 
ABSORB VIBRATION, SHOCK WITH 
AW FLEXIBLE COUPLINGS 


| 


Servomechanisms, instruments and similar drive and 
control systems are the big users of these smal], flex- 
ible units. Ideal for guarding against misalignment 
friction and bearing wear problems. Save space and 
weight. Cut down noise. Simplified design utilizes 
seamless metallic bellows, in choice of several metals, 
connected to two hubs. Sizes from %%" O.D. Stock 
sizes accommodate shafts from 4” to 44”. Other sizes 
custom-engineered. WRITE FOR DATA SHEET D-802 


oven control offer permanent accuracy with no drift, 
consistent calibration, no resetting, long life and 
savings in space, weight and unit cost. Ambient tem- 
perature sensing devices are unnecessary in most appli- 
cations. Typical stroke is .035” for a 1” diameter 
stainless steel diaphragm. Ideal for sensing tempera- 
tures up to 650°F. All units are custom engineered and 
delivered as pre-assembled “packages,” tested and 
ready for mounting. WRITE FOR BULLETIN D-602 
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Milwaukee Warehouse 


Latrobe Steel Co. manufacturer of tool, 
die, and specialty steels announced today 
the establishment of a warehouse facility 
for its line of Badger oversize flat ground 
stock at Milwaukee. It will be housed at 
the American Warehouse Co., 525 E. Chicago 
St. Orders will be handled by Latrobe 
Steel’s Milwaukee office. 


Electronics Plant 


A new plant for the manufacture of RCA 
industrial electronic products will be con- 
» structed in the Washington-Cannsburg, Pa. 
area. 


The plant, the second new Pennsylvania 
facility to be announced by RCA in recent 
months, will provide space to accommodate 
the firm’s expanding industrial electronic 
product activity, the company reports. 
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Opens Tefion Plant 

Crane Packing Co. has completed the first 
plant devoted exclusively to the full scale 
processing of Du Pont Teflon. 

Included are facilities for processing basic 
Teflon shapes (sheet, rod, tubing, and tape) 
and the manufacture of both standard and 
custom proprietary items. 


CATALOGS 


Crane-Excavator 


American Hoist & Derrick Co., has re- 
leased a new 24-page catalog, No. 730.CG-2, 
on its 300 series crawler crane-excavator. 


The catalog describes and illustrates the 
features of the machine and outlines its 
versatility on many different type jobs, 
such as crane, magnet, clamshell, dragline, 
shovel, and backhoe. —K-50 


Bin Level Control 


Stephens-Adamson Mfg. Co. has an- 
nounced the availability of Bulletin 159 on 
Tellevel bin level control switches. 

The literature features technical and en- 
gineering data, specifications, diagrams, and 
illustrations on the normal duty explosion 
proof and heavy duty switches, —K-51 


Grinding Wheels 


Built-in guard safety cup wheels for 
portable grinding in steel mills, foundries, 
and welding shops are the subject of a folder 
issued by Carborundum Co., Niagara 
Falls, N. Y. 

How they are made, their features, specifi- 
cations, recommendations, and how to order 
information is contained in the folder —K=-52 


New Machinists’ Tools 


The Brown & Sharpe Mfg. Co. recently 
released new Machinists’ Tools Catalog No. 
37M. This catalog of 48 pages lists the 
firm’s tools generally used by machinists 
and toolmakers. —K-53 


SAVE SPACE AND WEIGHT 
WITH RUGGED, MINIATURE 
ROBERTSHAW METALLIC BELLOWS 


VENTS PRESSURE BUILD-UP IN 
TRANSFORMERS, TANKS... RESEALS 
AUTOMATICALLY WITH NO RESETTING! 


1%" 


Se 


L 


Now you can forget breakaway seals that have to be 
replaced each time dangerous high pressure build-ups 
are relieved. Robertshaw Pressure Relief Valve operates 
instantaneously. No moisture or contaminants can 


Seamless metallic bellows only 14” and %” O.D. 
permit further miniaturization in aircraft, missiles, 
instruments and other equipment. Available in a wide 
range of bellows metals to provide the desired strength 
and performance characteristics. Sensitive to tempera- 
ture and pressure changes. Custom-engineered . . . but 
available in any quantity you need. Proved in dozens 
of miniaturized assemblies. WRITE FOR BULLETIN D-102 


enter vessel during blow-off or automatic resealing 
and resetting. No periodic inspections necessary. 
WRITE FOR ENGINEERING DATA SHEET D-902 


BRIDGEPORT 


THERMOSTAT DIVISION 
Milford, Conn. 
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YOUR 
COMPANY 
LISTED? 


in the 50th Edition 
1961 MECHANICAL CATALOG 


Use your 1960 volume to check 
your company’s listings in 
the Directory Section. 


If not listed, write to us on 

your company letterhead, giving 

us product classifications under 

which your company should be listed. 


THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS 
29 West 39th Street, New York 18, N. Y. 


Miss R. Hoffman, Catalog Manager 
The American Society of Mechanical Engineers 
29 West 39th Street, New York 18, N. Y. 


Please send me your advertising Media File 
for the MECHANICAL CATALOG. 
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Power Convection 


Heat treating furnaces in which the prin- 
ciple of power convection is used, are de- 
scribed in an eight-page, two-color folder, 
Bulletin SC-182, issued by Surface Combus- 
tion Corp. 

Applications of the systems which are 
claimed to be achieving unprecedented rates 
of heat transfer are shown photographically, 
along with schematic flow diagrams of typical 
systems. —K-54 


Deep Drawn Parts 


An illustrated bulletin, offering basic 
information on the use of deep drawn parts 
in production, has been issued by Pressed 
Steel Tank Co., 1445 S. 66th St., Milwaukee 
14. 


It tells which metals can be specified for 
deep drawing; how parts are formed; which 
types of standard and special shapes and 
shells can be produced—alone or in combina- 
tions; how deep drawn parts improve prod- 
ucts, speed production, cut costs. —K=-55 


Cooling Tower Drives 


High horsepower worm gear Type-CU 
drives, designed specifically for cooling tower 
service, are featured in Bulletin No. 135-S, 
available from Cleveland Worm & Gear Co. 
The compact speed reducers are designed to 
quietly handle heavy-duty fans under ex- 
treme conditions of heat and humidity. The 
brochure gives sizes, dimensions, horsepower 
ratings. —K-56 


Vibration Control 


Voss Engineering, Inc., announces publica- 
tion of a comprehensive technical manual to 
assist engineers in solving objectionable 
vibration and shock conditions with Sorbtex 
preformed fabric neoprene and rubber pad 
materials. 


The manual contains reference charts and 
text. The company reports that many new 
concepts in the use of its non-linear type of 
isolator are presented for the first time. 

—K-57 


Jet Vacuum Pumps 


Bulletin SH-HS, published by Schutte and 
Koerting Co., describes the company’s line 
of hydro-steam vacuum units. 

The compact, packaged low-level vacuum 
producers are said to fit in minimum floor 
space and require little head room; no baro- 
metric leg is employed. The firm says only 
minimal piping connections and installation 
work are required. The units are available 
in single-stage, two, three, four, and five- 
stage types. —K-58 
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Bearing Blocks 

Information on Link-Belt Co. line of bab- 
bitted, bronze, and plain bore bearing blocks 
and takeups is presented in a 16-page book, 
2707. 

In this publication the company announces 
the addition of 119 new sizes, in eight series, 
to its line. With the new additions the firm 
says it offers off-the-shelf delivery on more 
than 15 types and over 300 sizes of soiid, 
split, gibbed, angle, or flanged pillow blocks 


for commercial shafting up to 12 in. in diam- 
eter. —K-59 


Hydraulic Press Brake 


A 16-page catalog describes the line of hy- 
draulic press brakes produced by Verson All- 
steel Press Co. 

The catalog gives specifications on models 
ranging in capacity from 150 to 1800 tons 
plus information on design details and photo- 
graphs of typical models. —K-60 


High Pressure Pump 


A 12-page bulletin on high pressure 
pumps has just been published by Auto- 
clave Engineers, Inc. 

In addition to data on hand operated, 
motor driven and air operated pumps, the 
bulletin also includes information on some 
principal uses of such equipment in both 
high pressure research and production op- 
erations. —K-61 


Abrasive Slurries Valve 


United Conveyor Corp. has issued Bulletin 
No. 159-A describing a newly developed valve 
for abrasive slurry applications. It can be 
installed in any position and has no slots or 
guides interfering with valve movement. 
Maintenance reduced to a minimum since 
there are no sliding metal to metal parts, the 
firm states. —K-62 


Spiral Point Geometry 


Cincinnati Lathe and Tool Co. announces 
Catalog SP-165, a 24-page booklet describing 
the firm’s revolutionary new spiral point 
geometry for converting standard twist drills 
into precision tools. 

It illustrates cost-reducing advantages 
that are obtained, and shows operation of the 
Spiropoint drill sharpening machine.—K-63 


Stainless Tubing 

A technical data card published by Tubu- 
lar Products Div. Babcock & Wilcox Co., de- 
scribes the high temperature properties of 
Croloy 25-12 (309) stainless tubing, pipe, and 
fittings. It covers chemical composition, size 


ranges, and short time tensile and rupture 
properties. —K-64 
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ORIGINATORS AND MANUFACTURERS 


FOR REDUCING OR 
SALVAGING MATERIALS 
it’s profitable to consult 


American 

Got a waste product problem? 
Got tons or pounds of chemicals, 
plastics, ceramics, metallics, or any 


other material you'd like to reduce 


for resale or reuse? 


Send samples of any material 
you desire to American, and let 
our engineers apply their reduction 
experience to your particular reduc- 
tion or salvage problem. No obliga- 
tion. Send samplies, not over 50 
Ibs., F.O.B. St. Louis. 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PUL ‘ 


Americari 


1541 MACKLIND AVE. SAINT LOUIS 10, MO. 


STAINLESS STEEL 
“MNH" FLEXIBLE CONNECTORS 


A NEW stock answer to pipeline problems 
caused by rigid connections. 


@ Dampens Vibration 

© Compensates for Misalignment 

© Permits Offset Movement 

With ALLFLEX Stainless Steel YO 
Connectors you get: 1S RECEIVED 
e CORROSION RESISTANCE... plus 

e PRESSURE RESISTANCE .. plus 


e HEAT RESISTANCE .. plus 
e FLEXIBILITY 


Also available in Monel, 
Bronze and Steel. 


WRITE TODAY for fact- 
filled ALLFLEX Bulletin 


LLIED METAL HOSE COMPANY 


3793 Ninth Street, Long Island City 1, New York e ‘phone: STillwell 4-5173 
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SLY DUST FILTERS 
For Maximum 


COMPACTNESS 


1900’s 
SLY DUST ARRESTER 


47% iess filtering area per cubic 
foot of filter. 


SLY TUBE-TYPE FILTER 


37% less filtering area per cubic 
foot of filter. 


TTT 


SLY DUST FILTERS PROVIDE 20 TO 
40% MORE CLOTH IN A GIVEN SPACE 
THAN ANY OTHER DUST FILTER. 


NEW SLY "“ROLL-CLEAN’ 
DYNACLONE® 


Most filtering area per cubic foot of filter. 


The new “‘Roll-Clean” Dynaclone gives: Continuous cleaning, constant 
suction and complete accessibility in the least possible space. 

Space saved with the Dynaclone means: Lower installation costs, lower 
building costs, simplified piping and ductwork. 

Only the Dynaclone furnishes: A single exhaust fan that does the entire 
job, providing both suction for dust collection and air for bag cleaning. 
No auxiliary blowers required. 

New ‘“‘Resist-O-Wear” bags in the Dynaclone offer: 200 to 300% more 
bag life, easier bag changing, simplicity of construction, and job-proved 
ruggedness. 

More than 40,000 Sly Dust Filters in operation, including over 1,000 
Sly Dynaclones, prove their advanced design. See for yourself. . . 


SEND FOR 36-PAGE CATALOG 104 
THE W. W. SLY MANUFACTURING CO. 


4768 Train A * Cl d 1, Ohio « Offices in Principal Cities »* Overseas Licensee: 
Andrew Air Conditioning Ltd., London S. W. 1, England 
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Flame-Retardant Laminate 


Fireban X, a new flame-retardant version 
of Grade X laminated plastic, is described in 
a Technical Bulletin 3.1.1.1 offered by Taylor 
Fibre Co. 


The bulletin describes the material as a 
paper base grade with low phenolic resin 
content. It was developed for use where 
both mechanical strength and flame retard- 
ance are required. Typical applications, 
the bulletin notes, are structural parts for 
radio, aircraft, and switchgear; terminal 
boards or panels, and insulating washers. 


—K-65 
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Flexible Couplings 

Thomas Flexible Coupling Co. announces 
the distribution of Catalog No. 60. 

Misalignment is described, and assistance 
is given in selecting a coupling. Loads are 
classified in a new way, and various types of 
couplings are grouped for easier selection. 
Photographs of couplings and installations, 
diagrams and tables for each type of coupling 
comprise the main part of the catalog. 


—K-66 
Heating Coils 


A 32-page bulletin, No. HC-102, describ- 
ing the construction and operation of the 
Kennard/Nelson heating coils has been re- 
leased by American Air Filter Co. 

The bulletin contains explanations, graphs, 
charts, and illustrations for standard steam, 
hot water, steam distributing and double dis- 
tributing coils. Included are air friction 
charts, temperature rise charts for pressures 
ranging from 2 to 30 |b steam, condensate 
rates, water velocity and pressure drop 
graphs, heat transfer factor graphs, MTD 
chart. —K-67 


Thermocouple Insulators 


A revised bulletin on high purity insulators 
for sheathed thermocouples has been pub- 
lished by Norton Co. 


It describes the uses and technical speci- 
fications of fused magnesium oxide, aluminum 
oxide, and zirconia thermocouple tubing used 
in connection with aircraft turbines, atomic 
reactors, and other situations where accurate 
temperature measurement is important. 

—K 


Stationary Compressor 

A 24-page bulletin describing its WN-112 
stationary air compressor has been released 
by Joy Mfg. Co., Oliver Bldg., Pittsburgh 
22, Pa. 

The booklet contains specifications, dia- 
grams, cross section drawings, installation 
photographs. The V-vertical compressor is 
built for continuous, heavy duty service 
for pressures to 125 psi with piston displace- 
ments from 468 to 974 cfm. -69 
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Steel Abrasive Data 


Performance and statistical data compiled 
in abrasive research and experimentation is 
revealed in a new handbook of blast cleaning 
abrasive performance, Bulletin 903-D, of- 
fered by Wheelabrator Corp. 


Topics discussed include: how perform- 
ance controls economy in blast cleaning 
abrasives, how abrasive breakdown charac- 
teristics affect finishes and cleaning costs, 
how abrasive hardness affects cleaning speed, 
how abrasive size affects finish quality, how 
to control the finish achieved by airless blast 
cleaning. —K-70 


Resistors, Kit 


A catalog sheet describing its multi- 
range resistor line and multi-range kit has 
been published by International Resistance 
Co. 
The complete line, which is also available 
in the kit package, comprises five basic units, 
but provides 200 fixed resistance values. The 
multi-range idea, on which patent is pending, 
uses four separate 10-w wire-wound resistors, 
all encased in a common steatite housing. 

—K-71 


Aircraft Steels 


A booklet on its aircraft steels AM-350 and 
AM-355 is being distributed by Allegheny 
Ludlum Steel Corp. 

The 24-page booklet gives detailed in- 
formation on the steels as to their mechanical 
and physical properties at various tempera- 
tures. Also included are sections on heat 
treating, fabrication, including forming, forg- 
ing, welding, brazing, and machining. 
Tables giving detailed data are included. 

—K-72 


Pressure Transducer 


A new bulletin containing specifications on 
its Model 717 absolute pressure transducer 
has been released by Bourns, Inc. 

This instrument employs a unique Bour- 
don tube movement that assures reliable and 
accurate operation to 35 G’s at 2000 cps 
vibration, the firm reports. It is designed 
to offer negligible friction by eliminating all 
mechanical linkages, bearings and multipli- 
cation. —K-73 


Frequency Meters 


Data on Frahm precision frequency meters, 
with guaranteed permanent accuracies of + 
0.1 per cent of calibrated frequency, is offered 
by James G. Biddle Co. 

The meters in miniature, switchboard, and 
portable types are available in various ranges 
between 10 and 1700 cps and signal voltages 
from millivolts upwards. They are designed 
for continuous operation and are independent 
of wave form and exact input voltage. 


—K-74 
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For Better 
QUALITY 


ROCKFORD Precise Workmanship provides clutch 
levers that reduce friction, improve release action and 
prevent lever throw-out. These wear-resisting, life- 
lengthening clutch features are covered by patents 
and are essential to designs that must be projected 
with a thought to uses of tomorrow. ROCKFORD 
CLUTCHES provide the advantages of heat-treated, 
hardened and ground steels—flat, non-grab facings— 
heat dissipation—dirt exclusion—and fine accurate 
adjustments. ROCKFORD engineers now are working 
with many companies on their future designs—to pro- 
vide custom-engineered clutches for long range 
economy. Their services are available to you at your 
convenience. 


= SEND FOR THIS HANDY BULLETIN 
um Shows typical installations of ROCKFORD 
~CLUTCHES and POWER TAKE-OFFS. Contains 
Wa diagrams of unique applications. Furnishes 
ma capacity tables, dimensions and complete 
specifications. 
ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, Ill., U.S.A, 
Export Sales Borg-Warner international — 36 So. Wabash, Chicago 3, 111. 


Automotive 
Spring Loaded 


ROCKFORD 


BW 


BORG-WARNER 
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Butterfly Valve 


Henry Pratt Co. has issued a catalog which 
illustrates and describes its new Monoflange 
Mark II rubber seat butterfly valve. 

The catalog contains specifications, cer- 
tified dimension drawings, water flow data, 
gas flow data, weights, freight rates, prices. 

—K-75 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Sectional Belt Conveyor 


Stephens-Adamson Mfg. Co. announced 
the availability of Bulletin 458 on its new 
pre-engineered sectional belt conveyor. 

The new literature features comprehensive 
technical data, pre-engineering advantages 
and an exploded view of the conveyor. 


See our exhibit Booth 320, Southwest Heating & Air Conditioning Exposition Ai 


Dallas, Texas, February 1 Thru February 4, 1960 


Huge 180 foot Federa/ Barge Lines towboat, the United States, 
has 50% greater horsepower than the largest towboat on the 
rivers. It can push 40 barges, totaling 1/3 mile, or 300 ft. longer 
than the “Queen Elizabeth". 


Space saving design versatility? Easy installation? 
Operating dependability? Comparative cost? All these 
factors were considered by St. Louis Shipbuilding and 
Steel Company in the selection of air conditioning 
equipment for the world’s most powerful towboat. The 
shipbuilders’ and their design engineers’ careful choice? 
A Curtis 20-ton packaged liquid chiller system. This 
equipment will cool the crew's quarters, galley, mess 
room, officers’ and guest quarters—all with individual 
room or area temperature control. 

The Curtis complete line, and reputation for dependa- 
bility in installation of all types, work to the benefit of 
engineers and mechanical contractors. Factory run-in 
of all units cuts call backs far below average. You can 
safely promise dependable 

performance always up to, 

and frequently surpassing, 

rated capacity. You eliminate 

your problems when you 

specify Curtis, because you're 

working with an outstanding 

manufacturer of air condi- 

tioning equipment. 


j 
THE COMPLETE LINE OF LIQUID CHILLERS * PACKAGED AIR CONDITIONERS * CONDENSING UNITS 


MANUFACTURING COMPANY e« REFRIGERATION DIVISION e Sz. Louis 33, Missouri 
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Power Transmission 


A brief, comprehensive review of its line 
of power transmission machinery is presented 
in an eight-page bulletin by Dodge Mfg. 
Corp. 

It features Flexidyne dry fluid drives and 
Para-flex flexible cushion couplings, two of 
the newest products in the line, and also 
offers illustrated descriptions of such Taper- 
Lock products as steel conveyor pulleys, 
roller chain drives, various types of shaft 
couplings, and the new, compact Dyna-V 
line of V-belt drives. —K-77 


High Speed Indexing 

Ferguson Machine Corp. has issued a 24- 
page catalog, No. 108, giving data on high 
speed, precision, roller gear drive indexing 
mechanisms for achieving intermittent and 
oscillating motions. 

Included are units rated for speeds up to 
2000 indexes a minute with prevision of 
.001 in. and zero backlash for 8000 to 20,000 
hr operation. Stock and standard com- 
ponents and housed units are shown, as well 
as Trans-Pac power assemblies, standard 
right angle drives and gear reducers, In- 
formation for calculating load requirements 


and designing an installation is provided. 
—K-78 


Submersible Pumps 

Thirty-two leading, fully-illustrated and 
indexed uses of submersible pumps highlight 
a 1960 catalog-data file now being distri- 
buted by Kenco Pump Div., American 
Crucible Products Co. 

The catalog lists physical dimensions, 
pumping capacities, electrical data, and spe- 
cific features for each pump together with 
engineer’s specification forms as guides for 
specifying each pump. A directory of 
factory-trained service centers is included 
together with its exchange pump plan and 
service policy. —K-79 


Packers, Jolters 

Syntron Co. announces the availability of 
a four-page catalog section on pulsating- 
magnet vibratory packers and hydraulic 
folters, designed to speed packaging and re- 
duce container costs by increasing the net 
content of containers as much as 20 to 30 per 
cent. 

Illustrated catalog presents descriptions, 
data, and specifications for eight standard 
electromagnetically vibrated packers and for 
two standard model fluid-power jolters. It 
also contains illustrations of typical applica- 
tions and installations. —K-80 


MECHANICAL ENGINEERING 


‘ 
2 
: 4 = 
—K-76 
| 
_ 
‘ 
= j 
\ 
¢-103 
3 
4 
| 
Ley 
: 
ge 
& = 
* & 
Be 
heh 


Planetary, Star Gears 
Gears for speed reduction or speed increas- 


ing service on high-horsepower transmission 
applications are described in an eight-page 
bulletin available from De Laval Steam Tur- 
bine Co. 

Bulletin 2401 covers eight sizes of planetary 
and star gears, used for boiler and feed and 
circulating water pump drives, compressor 
and blower drives, and as drives for turbines 
and internal combustion engines. The bulle- 
tin includes cutaway drawings, information 
on construction details, capacity and selec- 
tion curves, selection examples, and tables of 
dimensions. —K-81 


Sub-Miniature Valves 


Specifications and performance informa- 
tion on Trim Line valves by Hunt Valve Co. 
are contained in a 12-page bulletin, No. 592. 

Valves are 1 in. thick by 1 1/2 in. wide, 
available in six valve actions. They are de- 
signed for controlling small cylinders or 
operating diaphragms, pilot cylinders where 
mounting space is extremely limited. A 
cutaway view shows details of valve action. 

—K-82 


Proximity Switch 

Micro Switch Div., Minneapolis-Honey- 
well Regulator Co., announces the release of 
preliminary data sheet No. 163, a four-page 
publication of technical information on its 
new proximity switch. 

Included in the data sheet are photographs, 
dimension drawings, and descriptive dia- 
grams of sensitivity range, sensitivity en- 
velopes, mounting requirements, and wiring 
instructions. Information on operating and 
electrical characteristics, prices is also in- 
cluded. The switch is described as a device 
which senses ferro-magnetic material without 
physical contact. —K-83 


Tube Data Memo 


Shaped tubing in square, rectangle, 
elliptical, oval, and a great variety of other 
cross sections is illustrated and described 
in data memorandum No. 17 published by 
Superior Tube Co., 1715 Germantown Ave., 
Norristown, Pa. 

Analyses in which the shaped tubing is 
furnished include stainless steel, carbon 
and alloy steels, nickel and nickel alloys, 
glass sealing alloys, titanium and beryllium 
copper. The data memorandum describes 
methods of manufacture and tool charges, 
tempers, and lengths in which furnished. 
It lists commercial tolerances for several 
types of shaped tubing. Also discussed 
are Bourdon, step-tapered and mechanical 
tubing. —K-84 
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Magnetic Clutches 
PIC Design Corp., a subsidiary of Benrus 
Watch Co., is offering an 18-page booklet 
on magnetic clutches and their applications. 
The booklet has details on design, applica- 
tions, technical and testing specifications. 


—K-85 


Boiler Water Gages 
Jerguson Gage & Valve Co. has issued 
Bulletin 360 on its new Refracolor gages. 


These gages are for high pressure installa- 
tions and they clearly show the water level as 
green, while the steam area shows red. —K-86 


both horizontal and 
vertical designs 


from fractional to 
1200 HP 


for industrial and ma- 
rine applications 


1050° FTT. 


COMPLETE 
TURBINE 


Whiton steam turbines have been 
faithfully serving industry for more 
than 50 years. During this time, a 
versatile line of quality turbines has 
been developed to efficiently drive 
pumps of all types, blowers, air 
compressors, generators, fans, stok- 
ers, and other process equipment. 


Equipped with such features as constant speed governor, separate overspeed 
emergency stop and dynamically balanced rotor, speeds are obtainable to 
8500 RPM suitable for steam pressures to 1250 psig and temperatures to 


For complete specifications, contact The Whiton Machine Company or the 
Whiton representative nearest to you. 


THE WHITON MACHINE COMPANY 
NEW LONDON, CONNECTICUT 


| 
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Gas-Powered Fork Trucks 


A four-page color brochure, Bulletin No. 
SS-2060, giving dimensions and engineering 
specifications of the Clarklift C-25, a gas- 
powered fork truck of 2500 lb capacity, is 


available from Industrial Truck Div., 


at 

4 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Clark Equipment Co. 

Drawings illustrate construction and op- 
erational features. A grade and drawbar 
pull chart and upright dimension table are 
included. The unit is equipped with cushion 
tires for indoor work, and has all standard 
features. —K-87 


SPECIFICATIONS 

‘Our exglusive business is 
the smGnutacture of deep 
bored pdits to the highest 
“precision. stondards. We 
assume the complete re- 
Sponsibility for supplying 
bored parts in specified 
moterials, physicals and 


 Aipishes. We are equipped 
the special tools and 
skills to produce your un- 
“usual bored and honed 
‘port in diameters up to 16 


and lengths to 


Get better aquainted with American. 
Write for our latest plant brochure. 


You can depend on American as a reliable 
source for precision bored and honed parts 
for your most exacting applications. 


1058 West 20th Street e 


ERIE, PENNA. 


Pickup Compressor 


A six-page bulletin on its DM-125 pack- 
aged compressor, 300 hp class, is available 
from Cooper-Bessemer Corp. 

Bulletin 92 reviews the need for small 
horsepower, heavy-duty integral engine- 
driven compressors specifically designed for 
field gathering service. Power unit and com- 
pressor cylinders used in the packaged con- 
struction of the DM-125 are discussed, along 
with operating characteristics. Articulated 
connecting rod construction and crosshead 
and guide assembly are illustrated, as well as 
overall dimensions. —K-88 


Variable Delivery Pumps 


A new series of fixed angle variable delivery 
(FAV) hydraulic pumps for aircraft and 
missiles, is described in a six-page brochure, 
Bulletin A5233A, released by Vickers Inc., 
Div. of Sperry Rand Corp. 

The brochure illustrates and describes the 
pumps as providing the power savings and 
low heat rejection of variable delivery, having 
the minimal package size and weight char- 
acteristics of fixed displacement units and 
exceeding new military specification MIL- 
P-19692 for service life requirements and 
contamination tolerance. —K-89 


Gas Turbine Engine 


A catalog sheet which describes the Turbo- 
Mite lightweight, miniature gas turbine en- 
gine is available from Santa Barbara Div., 
Curtiss-Wright Corp. 

The sheet describes the unit as a twin- 
spool coaxial machine of exceptional com- 
pactness and flexibility of operation, quick- 
starting in any temperature and suitable for 
use as an auxiliary power unit, a portable 
pumping system, or as a portable pneumatic 
system source. It weighs 30 |b and is avail- 
able in 5 and 10 hp models. —K-90 


Spherical Bearings 

Link-Belt Co. is new line of highest 
capacity spherical roller bearings is described 
in detail in a new 52-page book, No. 2760. 

The book describes all design features, in- 
cluding comprehensive selection data and 
formulas, shaft bearing seat diameters, 
lubrication information, shaft details and 
bearing load ratings, diagrams, photographs, 
and charts. —K-91 


Speed Reducers 


Industrial Products Div. Western Gear 
Corp. announces the availability of Bulletin 
5908 which contains engineering information 
and specifications on the SpeedMaster line of 
vertical-helical speed reducers. 

The bulletin covers both double and triple 
reduction reducers and includes selection 
instructions covering many different types of 
installations. —K-92 
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Sugar Clarifier 


A ten-page color booklet on the new 
Prima-Sep sugar clarifier is available from 
Graver Water Conditioning Co. 

The booklet contains data on the clarifier, 
how it operates, how it performs at 25 per 
cent greater capacity than other designs 
and why the manufacturer says it provides 
the most complete clarification for all types 
of sugar cane juice. Details of design and 
construction are included, with engineering 
cut-away drawings of the internal and 
external design and the flow pattern in the 
unit. 


Fittings, Valves 


A 20-page catalog on automatic, semi- 
automatic, and regular quick detachable 
couplers is available from Foster Mfg. Co. 


This catalog contains information on the 
firm’s line of chrome sleeve fittings of all 
types, and shows practical applications of 
couplers, fittings, hose, and 3-way sleeve 
valves to use with various air-operated tools 


and fixtures. 


Dihedral Coupling 


John Waldron Corp., New Brunswick, 
N. J., has announced the publication of a 
two-page data sheet on its newly developed 
Series X dihedral coupling. 

The bulletin includes diagrams of the coup- 
ling and parts, a table of sizes and bores, and 
complete information on design and construc- 
tion of the units which permit up to a 5 deg 
misalignment capacity. —K-95 


Rubber Bonded Abrasives 


Rubber bonded abrasives for polishing 
and finishing such as rubber bonded polishing 
wheels, unfinished sticks and stones, special 
purpose stones, and wheel dressers and sticks 
are featured in a folder issued by Carborun- 
dum Co., Niagara Falls, N. Y. 


Their special function and types of ma- 
terials on which they are particularly useful, 
specifications, and prices are covered in the 
folder. —K-96 


Leaded-Steel Forgings 

The fall-winter issue of the ALCO Review, 
product publication of ALCO Products, 
Inc., features a five-page article on the 
advantages of the firm’s Hi-Qua-Led Steel 
forgings. 

Also contained in the 24-page issue is an 
account of new quality-control measures 
applied at the company’s thermal products 
division plant, details on a new land-based 
drilling power package in Louisiana, and a 
report on the operation of the SM-1 power 
reactor at Fort Belvoir, Va. The article on 
leaded-steel forgings presents physical 
comparisons of the new free-machining 
product with regular grade steels of compar- 
able grades. —K-97 
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ew fuel cut-out control by Reliance © 


Pipe one device for 
double protection 


and add alarm for 
approaching low water 
level if desired... 


Reliance Levalarm EA-100P 


Using but one water chamber — one set of pipes to boiler 
— this new Reliance Fuel Cut-out and Alarm control gives 
you two efficient devices in one. 


At one end (right hand above) a positive float-operated switch cut-out; 
at the opposite end, an electrode-type control using U.L.-approved 
transformer-relay hook-up — completely independent of the float-type 
control but employs a common water chamber. 


Check these possible use-combinations of the Levalarm EA-100P: 


1. Dual fuel cut-out control. 


2. Float-operated fuel cut-out and electrode-operated low water 
level alarm. 


3. Electrode-operated fuel cut-out and float-operated low water alarm. 


4. Float-operated fuel cut-out and electrode-operated fuel cut-out 
and electrode-operated low water alarm. 


This Levalarm is the convenient answer in cases where two independ- 
ent fuel cut-outs are required. 


And this Levalarm provides outstanding additional safety to the 
operation of factory assembled boilers. 


Write today for full description of this new safety device. 


The Reliance Gauge Column Company ¢ 5902 Carnegie Avenue « Cleveland 3, Ohio 


Reliance Bz 
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NON-SLIP CHUCK 
holds lead firmly 
at any length you 
want. Lead can’t be 
pushed back into 
barrei—and won't 
twist in sharpener. 


NEW! 


SATIN-FINISH 
METAL GRIP is 
knurled for easier 
holding. Its extra 
length gives more 
accurate control, 
less finger tension. 


THE ANODIZED 
ALUMINUM BAR- 
REL is unbreak- 
able. And it can't 
roll off the board be- 
cause it's hexagon- 
shaped. 


NEW: 


PUSH-BUTTON in- 
stantly releases the 
chuck’s grip on the 
lead at the touch of 
the thumb. It's col- 
ored for quick iden- 
tification of grade. 


This lifetime lead holder for just 


All-metal construction 
makes it the buy of a lifetime. 


EAGLE <=. 
TURQUOISE 


PENCILS, LEADS AND HOLDERS 


EAGLE PENCIL COMPANY, DANBURY, CONN. 
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Electric Heaters 


Edwin L. Wiegand Co. offers a new bulletin, 
No. PD106, that illustrates its line of Chro- 
malox cast-iron electric immersion heaters. 


The heaters are designed to give fast, 
accurate heating for melting soft metals at 
temperatures up to 950 F. Presented are 
five popular models, available for immediate 
shipment, including the over-the-side mount- 
ing heaters and through-the-side heaters. 

—K-98 
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In-Line Reducers 


Philadelphia Gear Corp. announces the 
availability of a catalog, MR-58, covering 
vertical motoreducers and in-line reducers. 

Catalog MR-58 deals with motor reducers 
for use with equipment such as blowers, 
compressors, conveyors, cranes, hoists, ele- 
vators, machine tools, rotary mills, mixers, 
and stokers in such industries as brewing, 
food, lumber, oil, paper, metalworking, 
chemical, rubber, sewage disposal, and 
textile. The 28-page catalog is described as 
a complete selection guide. —K-99 


Subminiature Gyros 

A 62-page technical manual for subminia- 
ture rate gyroscopes has been prepared and 
published by Sanders Associates, Inc. 

The new manual contains a description of 
basic principles of operation of this sub- 
miniature type gyro, operating charac- 
teristics, standard types available, trans- 
former pickoff, and use and design of pack- 
ages of one-, two-, and three-axis sensors 
for rate and acceleration. General applica- 
tion information and operating principles 
presented are for design use in such applica- 
tions as fire control systems, autopilots, 
missile homing, navigation, and instru- 
mentation. —K-100 


Butterfly Valves 


A 36-page catalog on Darling-Pelton rub- 
ber seated butterfly valves and operators has 
just issued by Darling Valve & Mfg. Co. 

The catalog gives information on the valve 
design which is in accordance with American 
Water Works Association specifications for 
hydrostatic operating pressures up to 125 psi 
and velocities up to 16 fps. Also included is 
data on construction, dimensions, directions 
for ordering, general hydraulic data, mate- 
rials and methods of operation. —K=-101 


Machine Shop Accessories 


Brown & Sharpe Mfg. Co. has made avail- 
able a catalog, No. 37A, on machine shop 
accessories. 

The catalog lists arbors, adapters, collets 
and other machine shop accessories which the 
company manufactures. Features and char- 
acteristics of the products are included. 

—K-102 


There are a million of 
them! Untold numbers of 
these men and women ac- 
tually owe their lives to 
information they obtained 
from the American Cancer 
Society. 

Fighting cancer is our bus- 
iness. We have all kinds of 
ammunition: posters; ex- 
hibits; film strips; easy-to- 
understand folders; hard- 
hitting, dramatic films. 


They’re free for use in your 
office, your club, at your 
PTA meeting, your church 
socials, your community 
center. They’re all de- 
signed to alert you, your 
family and your friends to 
facts about cancer which 
can mean the difference 
between life and death. 


Call or write the Unit of ‘ 
the American Cancer So- 
ciety nearest you. It’s 
stocked with ammunition 
that could save your life. 


AMERICAN 
CANCER 
SOCIETY 
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Water-Tube Boilers 


of its two-drum water tube factory as- 
sembled boilers in a 20-page catalog SB-57R. 


shipped built up or knocked down for field 
erection in large capacities. The VLP 
designates a packaged type VL with pressure 
tight casing for oil and/or gas firing. It 
may be converted to stoker firing at any 
later time, the firm reports. 


Rotoblast Table-Rooms 


Corp. describes the push-button controlled 
LK and LM Rotoblast table-rooms designed 
to clean various-sized pieces ranging from 
small parts to castings up to 10 feet wide 
weighing as much as six tons. 


along with photographs and cut-away 
diagrams, dimensions and _ specifications. 
Eight table-rooms, including the new two- 
table type, are featured. 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Erie City Iron Wks describes two types 


The VL for any firing method is a standard- Laval Separator Co. 


ized water tube steam generator that can be The bulletin features photographs, 
specifications and dimensions of the equip- 
ment. The centrifuges, designated the NX 
De-Sludger line, consist of the NX 210 
conical bowl; NX 211 cylindrical bowl and 
NX 214 combination conical and cylindrical 
bow!. All three types are described. —K-105 


—K-103 


Demineralizers 


A 12-page bulletin, No. 805, by Pangborn 


Cochrane Corp. 


Illustrated field reports are included, 


—K-104 control. 


Centrifugal De-Sludgers 
A bulletin describing its new line of 


centrifuges for recovering solids from suspen- 
sions and slurries has been issued by De 


A four-page bulletin, No. 5819, on a new 
line of standardized Uni-Pac packaged mixed 
bed demineralizers, designed specially for 
process water applications, is available from 


Size of the new M series mixed bed design 
range up to 13,200 gph. The publication 
contains information on the use of deminer- 
alization process eliminating variables in 
water and their effects on product quality 


Mechanical Shaft Seals 


Rotary Seal Div., Muskegon Piston Ring 
Co., has issued a four-page folder describing 
and illustrating two new designs in water 
pump shaft seals. 

Type WPR is a self-contained, single unit 
seal designed for installation in original equip- 
ment production. Type WPS is a cartridge 
type unit seal which does not touch the shaft 
and is said to be unaffected by shaft speed 
variations and normal vibration. It is 
designed primarily to simplify installation on 
mass production lines. —K-107 


Drip-Proof Motors 

Sterling Electric Motors, Inc., announces 
availability of a bulletin, No. 196, on its 
newly developed Sterlicone multi-shielded 
drip-proof motors. 

The bulletin illustrates five outstanding 
design features, and explains how these 
motors can replace totally-enclosed motors 
in many applications where adverse con- 
ditions of moisture, humidity, dust, oil, 


and chemicals prevail. —K-108 


SOUTHWEST 


SELF-ALIGNING BEARINGS 


ROD END 
TYPES 


PATENTED U.S.A. 
World Rights Reserved 


CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 
For operating under high 
Stainless Steel Ball and Race { 1200 degrees F.). 
Chrome Alloy Steel Ball For types operating under high radial 
and Race ultimate loads ( -893,000 Ibs.). 


Bronze Race and Chrome { For types operating under normal loads 
Steel Ball with minimum friction requirements. 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551.Address Dept. ME-60. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


BOCK 


WIRE FORMS—SPRINGS 
and METAL STAMPINGS 


D-&-B Parts deliver top performance 
at lower cost! Years of KNOW-HOW 
and quality control guarantee Wire 
Forms, Springs and Stampings that 
are easily assembled . . . withstand 
stress . . . and perform under the 
most trying conditions! 


Write, Wire or Phone G REE 
DICKENS 2-1020 

for ESTIMATES and 
DELIVERY Dates 


DUDEK & BOCK sprinc mrc.co. [Em 
4014 W. GRAND AVE., CHICAGO 51. iLL. “a2 


ADVANCE SPRING CORPORATION (a division of Dudek & Bock 
1749 W. Carroll . Chicago 12, lilinois 
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Shim Gasket Selection 


The 1960 edition of its ready-reference 
card, designed to facilitate selection of the 
various gages of Color-Plast shim and gasket 
material by color identification, has been 
announced by General Gasket Inc. 

The material, is claimed to be completely 
impervious to oils and greases, even when 
boiling hot. It will not swell or become dis- 
torted after long use, and it will withstand 
high torque loads, the company reports. 

—K-109 


Corrosion Control 

Now Color Horizons is the title of a 38- 
page systems catalog released by the Rust- 
Oleum Corp. 

It describes the firm’s system that stops 
rust and provides beauty in a system of 
specially formulated primers and colorful 
top coatings. A gate-fold spread unveils 
67 actual color standards in the system. 
Other important systems are described in 
detail. 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Surface Condensers 


Bulletin C-10, describing Type F surface 
condensers has been issued by the Elliott Co. 

The design and construction of the con- 
densers are described and illustrated with 
shop and installation photographs. Sec- 
tional drawings and photos supplement de- 
scriptions of associated process equipment 
and accessories—steam jet ejectors, duplex 
drainers, and the air leakage meter. 


—K-111 
Fluid Filter 


A two-page catalog sheet, No. 111, 
describing a two-micron fluid filter combina- 
tion for hydraulic fluids, fuels, lubricating 
oils, air, gases, and solvents is available from 
Bendix Filter Div., Bendix Aviation Corp. 


The filter combination described is Model 
2670 which is designed primarily for missile/ 
aircraft support equipment and precision 
industrial laboratory and process applica- 
tions. The catalog sheet is illustrated with 
a photograph, flow rate curves and dimen- 
sional line drawings. Also included is a 
description and full specifications of the 

—K-112 


Control Enclosures 


A 32-page catalog describes the line of 
hermetically sealed and protective enclosures 
for relays, switches, and control packages, 
manufactured by Automatic Electric Co. 

Seventy photographs and 150 line drawings 
show the various housing sizes and shapes 
which are offered with all popular, commer- 
cially available quick-connectors. —K=-113 


Turbocharged Compressors 


Bulletin 179 presents the turbocharged, 
redesigned line of HRA-T  gas-engine- 
driven compressors manufactured by Clark 
Bros. Co. 

Described and illustrated are the crank- 
case, bed section, pistons, crossheads, and 
running gear, all of which have been made 
heavier and more massive to handle the 
additional horsepower developed from turbo- 
charging. Other features presented include 
new automatic jet-air started turbocharger, 
aluminum precision bearings, dry insulated 
manifold, high efficiency scavenging air 
intercooler and accessible in-line design. 

—K-114 


SHEETS 
can suggest 


a solution 


For almost every spraying application, 
there’s a Spraying Systems Data 
Sheet that gives useful information 
on suggested installations and types 
_ of nozzles to use. If you have a 
problem, write and let us know the 
application involved . . . and we’ll 
send the Data Sheet that applies. 


SPRAYING SYSTEMS CO. 
3265RANDOLPH STREET « BELLWOOD, ILLINOIS 


second. 


ALL AMERICAN TESTERS 


SPOT VIBRATION WEAK SPOTS 
BEFORE COSTLY FAILURE! | 


Model 10 HA-T 
Horizontal Vibration, 5-100 C.P.S. 


e How much vibration will your product take? Where are 
the danger areas? All American Vibration Fatigue Testers 
answer these questions in your shop or laboratory with 
shake-down tests that simulate field service vibrations. Engi- 
neering gets the facts needed to improve design at lowest 
cost. Equally effective in spot-checking production runs. 

e All American Testers meet U.S. Government specifications 
for horizontal or vertical vibration testing of all sizes and 
shapes of units weighing up to 150 lbs. Range Selector auto- 
matically controls acceleration and deceler- 

ation, or holds vibration frequency at any 

desired point between 5 and 100 cycles per 


CATALOG “F” 
ives full facts on all 10 Ail American 
esters, proved in long service to gov- 


ernment and industry. 
Write for your free copy now. » 


ALL AMERICAN mrc. co. 


Builders of ALL AMERICAN Precision Die Filing Machines 
8019 Lawndale Avenue «+ Skokie, Illinois 


And...for complete spray nozzle information, 
write for Catalog 24. 
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COST TO RETRACE: 


COST TO RECLAIM: 
LESS THAN $5 


Kodagraph Autopositive Paper strengthens line detail, drops out stains—turns old drawings into new ones 


Saved: 5195 in Redrafting costs by making a 
Kodagraph Autopositive Paper intermediate 


EFORE you retrace another soiled or weak line 

drawing ask your print room or local blueprinter 
to figure the cost of making a Kodagraph Autopositive 
Paper intermediate. 

The saving in dollars, even with the smallest draw- 
ing, is reason enough to end the retracing chore for 
good. The line detail on an Autopositive intermediate, 
unlike a pencil drawing’s, won’t smudge or smear 
when it’s pulled from the files . . . will remain legible 
even after being used hundreds of times for reference 
or printmaking. 

The smartest move, of course, is to make an Auto- 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 


positive Paper intermediate of every drawing in your 
active files. Use these for all reference work and print- 
making. This way you'll protect your valuable originals, 
and get top-quality prints time after time. 


FREE: Write to day for your copy of ““New Short 
Cuts and Savings with Kodagraph Reproduction 
Materials.”” Jam-packed with valuable tips on saving 
drafting time, protecting drawings, getting better 
prints. 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 


eee eee © © © © MATL COUPON FOR FREE BOOKLET+ ++ ee ee eee 


Gentlemen: Send me a free copy of your booklet on Kodagraph Reproduction Materials. 


Name Position 


Company. Street 


City State 
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AFSR 


A fast neutron source 
reactor for fundamental research 
in reactor physics 


A fast breeder reactor 
for advanced experiments 


ZPR-III 

A versatile critical 
assembly for studies of the 
physics of fast reactors 


EBR-II 

Prototype of a fast breeder reactor 
complete with integrated power plant 
and a facility for reprocessing fuel 


NATIONAL REACTOR 
TESTING STATION 


IDAHO 
FALLS 


TREAT 

A reactor to study 
the behavior of 

fuel elements under 
transient conditions 


BORAX-V 

A flexible facility for 
investigating boiling and 
nuclear superheat 


va 


The Idaho Division of Argonne National Laboratory has a distinguished 
record of contribution toward realization of our nation’s objective of economic 
nuclear power. Included in the proud chronicle of its historical accomplish- 
ments toward peaceful applications of the atom are: 

The first generation of useful amounts of electricity from the atom, (EBR-I, 1951); 


The first demonstration of breeding of nuclear fuel, proving the feasibility of producing 
in a reactor more fuel than is consumed during operation, (EBR-I, 1953); 


The first boiling reactor, verifying the practicability of using nuclear-created steam 
directiy in a turbogenerator system to produce electricity, (BORAX-I, 1953); 


The first use of atomic power to light a town (Arco, Idaho, by BORAX-III, June, 1955). 


Concepts today that are 


Ambitious plans are still in the making at Argonne’s Idaho Division. This 
unique proving ground, operated in close cooperation with the other divisions 
of Argonne National Laboratory, provides an unsurpassed variety of reactors 
and associated research programs to challenge the creative scientist and engineer. 


With four reactors in operation and two more under construction, many oppor- 
tunities have been created for physicists, mathematicians, chemists, chemical 
engineers, electrical engineers, mechanical engineers, metallurgical engineers, 
and nuclear engineers. 


Interesting, specialized problems exist for the pure theoretician. There is also 
opportunity for those who wish to participate in applied projects from concep- 
tion through design, construction, and test phases. 


Organization and administration aim both for individual productivity and 
interdisciplinary cooperation. Basic and applied research are promoted at the 
professional level as full-time assignments. 


Argonne families enjoy the dry, sunny and healthful climate of the Idaho Falls 
area, where Western-style family living is at its best. Outdoor attractions such 
as Yellowstone Park, the Grand Tetons, and Sun Valley, are close at hand for 
enjoyment by the whole family. 


PLEASE WRITE TO: 


Meyer Novick, Director 

Idaho Division 

Argonne National Laboratory 
P. O. Box 2528-1A5 

Idaho Falls, Idaho 


IDAHO DIVISION 
Many openings exist for similarly 
qualified scientists and engineers 
at the Lemont site in suburban Chicago. 


Operated by the University of Chicago under a ere Soe ieee to: 

contract with the United States Atomic Energy Commission Louis A. Turner, Deputy Director 
P. O. Box 299-1A5 

Lemont, IHinois 
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by Sandusky 
Centrifugal Casting 


Blaw-Knox 
chooses 10-ton 


SANDUSKY 
CASTING 


for giant 
slabbing mill 


When an 18%-foot cylinder was needed 
for a new giant Universal slabbing mill 
built by Blaw-Knox Company’s East 
-Chicago (Indiana) Works for a well 
known steel mill, they found that the 
most practical and economical way to 
meet all requirements was with a San- 
dusky Centrifugal Casting. 

This 10-ton carbon steel cylinder, 32” 
O.D. with a 3%” wall, functions as an 
accumulator in the mill’s hydraulic roll 
balancing system. Essentially a pressure 
vessel, it simultaneously supports the 
ram and ballast weighing 226 tons—the 
weight required to develop constant op- 
erating pressure of 1000 p.s.i. 

“Only a dimensionally stable, one- 
piece cylinder could perform satisfacto- 
rily in this service,” a Blaw-Knox official - 
asserted. “Distortion could lead to bind- 
ing, loss of pressure and costly down- 
time. Sandusky’s ability to produce this 
heavy walled cylinder in one 18% foot 
length met all our requirements of cost, 
stability, and strength.” 

Sandusky cylinders up to 33 feet long 
7” to 54” O.D.— and in a wide 
range of ferrous and non-ferrous alloys 
—may well be the answer to your cylin- 
drical problems, too. 

% mo Write to us at Sandusky, Ohio, Ask 
for latest Bulletin #200, 


Blaw-Knox workmen assembling one of two constant pa type accumulators built for two 


of America’s largest steel mills. Sandusky supplied the straight cylindrical sections for 


CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 


6903 SANDUSKY, OHIO —Stainless, Carbon, Low-Alloy Steels — Full Range Copper-Base, Nickel-Base Alloys 
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SPECIAL INTRODUCTORY OFFER 


to new members of the 


MECHANICAL ENGINEERS’ BOOK CLUB 


Given to you witha 
Charter Membership ! 


Publisher’s 


Engi- Epoxy Resins by H. 


and Physici Neville. 
Pipes. Second Edition. 


field 
help in solving physics and engi- tion and 
Meering problems. 


HANDBOOK of FASTENING 


Complete guide to the 
chemical 
ustrial applications. 


Formulas 


Mechanics of Machinery by C. W. 
L. by R. J. 


Ham, €. J. Crane, and W. 
a, Fourth Edition. Methods, 
data theory in all major 


areas of mecnanics. materials. 


Publisher's 

Price, $9.00 
| Club Price, 
$7.65 


Publisher’s 

Price, 

Club Price, 
$6.80 


Lee and K. Modern Physics for the Engineer 
by L. N. Ridenour. Examines phys- 
ical science on which modern 
engineering is based. 


tion 
prepara- 


and JOINING of METAL PARTS 


V. H. end A. Hargan (Publisher's price, $15.00). 
Sook for instant help. 


for Stress 
Roark. Third Edition. 
Ready manual 
facts pertaining to strength of 


Professional Engineer's Examina- 
Questions Answers 

W. §. Lalonde. asy | 
for passing license examinations. 


FORMULAS 
for STRESS 
and STRAIN 


Publisher's 

Price, 

Club Price, 
$7.25 


Publisher's 
Price, $8.25 
Club Price, 

$6.95 


and Strain Mechanism by J. S. Beggs. Prac- 
tical methods of analyzing com- 
plex mechanisms and solving 


mechanical design problems. 


of formulas and 


Publisher's 

Price, $7.50 

Club ‘Price, 
$6.40 


Publisher's 

Price, $7. 

Welding Encyclopedia by T. 8. 
Jefferson. 13th Edition. Ci 
= on over 2000 welding sub- 
jects. 


and by 
Quick, easy help 


FOR 


How many of the books shown here do you wish you had immediately at hand? 


Select one of the & books listed above AS A GIFT—or, if 
you prefer, choose the Handbook of Fastening and Joining 
of Metal Parts tor ONLY $1.00—your introduction to 
membership in the Mechanical Engineers’ Book Club. 


If you're missing out on important technical literature— 
if today’s high cost of reading curbs the growth of your 
library—here’s the solution to your problem. The 
Mechanical Engineers’ Handbook Club was organized for 
you, to provide an J reading 
that cannot fail to be of value to you. 


All books are chosen by qualified editors and consult- 
ants. Their thoroughgoing understanding of the stand- 
ards and values of the literature in your field guarantees 
the authoritativensss of the selections. 


How the Club operates. Every second month you 
receive free of charge The Mechanical Engineers’ Book 
Club Bulletin. This gives complete advance notice of 
the next main selection, as well as a number of alternate 
selections. If you want the main selection you do noth- 
ing; the book will be mailed to you. If you want an 
alternate selection . . . or if you want no book at all for 
that two-month period . notify the Club by returning 
the form in the envelope enclosed with your Bulletin. 


We ask you to agree only to the purchase of three 
books in a year. Certainly out of the large number of 
books in your fleld offered in any twelve months there 
will be at least three you would buy anyway. By joining 


MECHANICAL ENGINEERING 


the Club you save yourself the bother of searching and 
shopping. and save in cost about 15 per cent from pub- 
lishers’ prices. 

Send no money now. Just check any two books you 


| The Mechanical Engineers’ Book Club, Dept. MEN-2-60 
| 330 West 42nd Street, New York 36, N. Y., P.O. Box 97 
Please enroll me as a member of the Mechanical Enginee 


I am to receive my FREE book, or the Han 
$1.00, alo 
| You will bill me for my first selection only at the s 
plus a few additional cents for delivery. (The C 
| charge on prepaid orders. 
seribed to me in advance. 
in 12 months of membership. 
PLEASE PRINT 


Name 
dd: 


If pot completely satisfied. 


NO RISK KK GUARANTEE 


with my first selection—as I have d, 


ub this 
Forthcoming selections will de- 


take only 3 selections o/ 
(This offer in U.S. only.) 


State... 


your first shipment "within may 


want—one FREE (or the Handbook for only $1.00) and 
one as your first selection—in the coupon below. Take 
advantage of this offer now, and get two books for less 
than the regular price of one. 


© Check here if you want the Hand- | 

book of Fastening and Joining of Metal | 

Parts for only $1.00, and check one 
1) beok listed below as your first 
lub selection. 


sen e higher pri as r 
—Mechanics of Machinery, $7.25 
—Formulas for Stress & Strain, $6.95 
—Mechanism, $7.25 
—Applied Mathematics for Engi- 
neers & Physicists, $8.10 
—Epoxy Resins, $6.80 
a Physics for the Engineer, 


be 
r alternates 


—Professional E t's Examina- 
tion Questions and Answers, $5.95 

—Welding Encyclopedia, $6.40 
MEN-2-60 
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Here are the AMERICAN STANDARDS to consult — 
for approved dimensions, permissible tolerances, and other specifications 


covering SMALL TOOLS AND MACHINE TOOL ELEMENTS 


ACCURACY OF ENGINE AND TOOL aos 
LATHES, B5.16—1952. 
Gives the tolerances to which industry is aie 
12 in. to 18 in., 20 in. to 32 in., and 40 in. to 72 in. 
lathes and the tests for determining the accuracy of 
the lathes. 


CHUCKS AND CHUCK JAWS, B5.8—1954. $1.50 
Establishes controlling dimensions for all chucks from 
6-in. to 36-in. diameter >f both medium and hea 
duty types, for an exira heavy series of chucks wi 
serrated master jews, for power-operated and hend- 
operated chucks of two-, three-, and four-jaw types. 


ANKS, B5. $1.50 
this are sizes and types of tool blanks 
and the associated mounting portions of their respec- 
tive holders for use on 60 types of automatic screw 
machines, the letter being Contes | in the standard 
into six different groups of comparable stock capaci- 
ties. Tolerances and screw threads are a. 
Typical blanks and holders are illustrat 


om. DRIVERS (Split-Sleeve, Collet-Type), 


gives taper dimensions, general speci- 
fications, and the dimensions for 151 sizes of drill 
drivers along with the standard and optional taper 
number for each size. 


DRIVING AND SPINDLE ENDS FOR PORTABLE 
AIR AND ELECTRIC TOOLS, eee 


These dimensions and tolerances are for both noe 
and driven elements portable powered tools 

either air or electric type. Also covered are 
threaded spindles for feares chucks and abrasion 
tools, Jacobs tapers and hexagonal and square drives. 


INSERTED BLADE MILLING CUTTER BODIES 
B5.23—1958. $1.50 
In this standard ore the di i and di ional 
tolerances of cutter bodies for shell end mills, half 
side mills, staggered-tooth side mills, face mills—flat 
back series, a a face mills—series 50 in e diametrical 
range of 3 to 24 in. 


INVOLUTE SPLINES, B5.15—1950. $3.00 
Tables give dimensional and effective 
minor diameter fits, dimensions for both the flat root 
and fillet root types, basic measurements between and 
over pins, special pin measurements and hob a 
broach dimensions. Provisions are made for allow- 
able errors. Formulas ere given for calculating pin 
measurements and torque capacities. 


INVOLUTE SERRATIONS, B5.26—1950. $2.00 
In this standard are the tooth dimensions, the basic 
dimensions from ich the dimensions for any serra- 
tion may be calculated, tolerances for a complete gag- 
ing system, basic measurements ween and over 
pins, formulas for calculating space width and tooth 
thicknesses, rec d hob d and pro- 
visions for allowable deviations. 


INVOLUTE SPLINE AND SERRATION “a 
AND GAGING, B5.31—1953. $1. 
Factors affecting fits and their control, working mes 
inspection gages, inspection methods, machining toler- 
ances allowable errors are among the subjects 
covere 


JIG BUSHINGS, B5.6—1941. (Reaffirmed 


Dimensions for: Press-Fit Wearing, Renewable- 
Wearing and Liner Bushings. 


KNURLING, 85.30—1958. $1.50 
This standard specifies di lationship be- 
tween the knurling tool gives standard 
diametrical pitches for tools. 


HIGH SPEED STEEL AND 


SPINDLE NOSES 
MACHINES, B5. 


MACHINE MOUNTING SPECIFICATIONS FOR 
ASIVE DISCS 


ABR AND PLATE MOUNTED 
WHEELS, B.35—1957. $1.50 
Establishes standards for location and size of bolt 
holes in steel disc wheels (machine face plates) and 
the mounting side of abrasive discs and plate mounted 

eels. Twenty-seven ill PP’ the 
text. 


MOUNTI 


ING DIMENSIONS LUBRICATING 
AND COOLANT PUMPS OF OR Mages 
TOOLS, B5.28—1958. $1. 
Tables give specific mounting dimensions for motor- 
driven centrifugal pumps, centrifugal and geared 
pumps, centrifugal pumps (Range mounted type), gear 
and vane pumps, and for mounting brackets. 


PUNCH AND DIE SETS ron PUNCH 


PRESS TOOLS, B5.25— $1.50 


These dimensions for and diegonal-post 

sets cover t erea, the die holder and punch holder 
hank diameter and lengths, guideposts end 

bushings, ble punch holder shanks. 


CYLINDERS AND ADAPTERS 


$1.00 
ent are given the dimensions of ten sizes of air 
cylinders, the pull and stress data at 100 Ib. square 
inch air pressure; the dimensions of four sizes of 
the sizes of adapter screws and tapped 
oles. 


In this 1959 Revision the method of dimensioning radial 
hole locations has been nee @ nu 
revisions have been made in the dimensional tables 
to permit design of lighter and shorter cylinders. 


CARBIDE BLANKS AND CUTTING TOOLS 


B5.36—1957. $2.00 
Gives the sizes, styles, designati and 
tolerances of eight styles of sintered oa blanks; 
tipped tools with squere or rectangular shanks 
boring tools and tool bits; and inserts 11/2” long ond 
their holders. 


CAST NONFERROUS 
SINGLE POINT TOOLS AND TOOL HOLDERS 
B5.29—19' $1.00 


The tools ‘sag which sizes and tolerances are given in 
this standard are those in common usage for general 
purpose machine. Additionally the standard gives 
the nominal shank sizes of tool bit holders. 


MARKINGS FOR GRINDING WHEELS, B5.17— 
1958. $1.00 


Covering markings only, this standard establishes 
symbol for each of the most essential characteristics of 
@ grinding wheel and arranges them in uniform se- 
quence. 


SPINDLE NOSES FOR TOOL ROOM LARS, 


ENGINE LATHES, TURRET LATHES, 
AUTOMATIC LATHES, B5.9—1954. | $2.50 


Presents dimensions of each size and ype of nose 
of mating backs of chucks, face plates and fixtures, and 

geges for checking their importent dimensions. 
Permissible tolerances are specifi 


SPINDLE NOSES AND ADJUSTABLE ADAPTERS 


FOR MULTIPLE SPINDLE DRILLING HEADS 
B5.11—1954. $1.00 
Here are the general di i of bly and the 
detail d of ble adapter body, set 
screw slot, extension adapters, adjustable 
adapter set screw and friction lock nuts, and spindle 
noses. Tolerances, finish and marking are specified. 


ND ARBORS FOR 


Contains dimensions for ends of arbor and adapter, 
for spindle nose, and for draw-in bolt end; also 
sketches of selective types of drive key construction. 


STRAIGHT CUT-OFF BLADES FOR LATHES AND 


SCREW MACHINES, B5.21—1949. $1.00 
Gives dimensions for the height, length, and thick- 
ness of the approved four types of blades, and in- 
cludes sketches to show the optional shapes for cut- 
off blede stock 


20% Discount to ASME Members 


LIFE TESTS OF 


FOR 


T-SLOTS, THEIR BOLTS, NUTS, TONGUES, 


AND 
CUTTERS, B5.1—1949. $1.50 


Tables show dimensions for T-slot, their tongues and 
cutters, and for inserted and reversible tongues and 
tongue seats. Tolerances are specified. 


OF SINGLE-POINT TOOLS, 85.19— 
1946. (Reaffirmed 1953) $1.00 
Shows how to evaluate performance of sin a 
tools made of material other then sintered 


SINGLE-POINT TOOLS OF SIN- 
ED CARBIDE, B5.34—1956. $1.00 


Th test procedure for determining tool life covers 

e, shape size of tool, material to be machined 
shape and size of cut, the cutting Auid, and 

relationship between tool wear and cutting time. 


TWIST DRILLS, B5.12—1958. $2.00 


Included in this standard are i definiti 
sizes and tolerances of two flute straight and tapered 
shank twist drills, combined drills and countersinks, 
selected sizes of millimeter drills, screw machine 
Dw drills, jobbers length and taper length drills. 
sizes and their decimal equivalents ere also 


listed 


DESIGNATION AND WORKING RANGES OF 
GRINDING MACHINES, B5.32 and ats 


Data and information supplied by this standard eoply 
to all sizes of reciprocating table surface gri 
having horizontal spindles and to all swings of plain 


cylindrical grinding machines up to including 
36 in. size. 


MACHINE TAPERS, B5.10—1953. $1.50 


Presents basic dimensions for 22 sizes of self-holdin 
tapers, deteiled dimensions and tolerances for self. 
holding teper shanks and sockets, for the plug end 
ring gages applying to this series of tapers; and the 
dimensions for 12 sizes of steep machine tapers 


MACHINE PINS, B5.20—1958. $1.50 


These dimensions are for hardened and ground dowel 
pins, straight pins, ground dowel pins (not hardened), 
taper pins, clevis pins, and cotter pins. An appe 

gives drilling specifications for teper pins ro wg é drill 
chert for the size of drill and number required 


MILLING CUTTERS, B5.3—1950. 


Gives the di i and ill 
types of milling cutters. 


REAMERS, B5.14—1959. 


Following a comprehensive glossery of reamer terms, 
tolerances and general dimensions are given for 
thirty-seven types reamers. itions to 
this document ere di d 
series of high speed steel straight shank and 
the revised nomenclature. 


TAPS—CUT AND GROUND THREADS, B5.4— 


1959. $2.50 


It describes the various tap styles, has a greatly ex- 
pended section on nomenclature and definitions, and 
presents complete specifications of the stendard taps, 
including new styles such as oversize machine screw 
teps, helical flute teps, and spiral point taps with short 
flutes. It also lists the tap recommendations bad all 
clesses of Unified and American screw thre 


BINDERS 


A specially designed binder for holding 
these standards is available. It is 9” X 12” in 
size and provided with flexible steel rods which 
can be slipped out of or under the top and 
bottom metal lips. It gives every advantage of a 
bound book together with the added conven- 
ience which comes from the ability to instantly 
insert, remove or transpose sections of the con- 
tents. Price, $3.25 


Published by THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 29 W. 39 ST., N. Y. 18 


184 /FEBRUARY 1960 


MECHANICAL ENGINEERING 


$3.00 
: 


New MARSH “Madzer-Test” SERIES 


of extremely accurate test gauges 


Crowning achievement in instrument 
making...this superb series of test 
gauges developed to meet today’s exact- 
ing requirements of instrument men 
throughout industry. Accuracy and de- 
pendability beyond compare...each 
gauge individually dead-weight tested 
(think what that means!)...each gauge 
guaranteed accurate within 4 of 1% plus 
or minus of the maximum dial reading 
over the entire range. 

To provide reading accuracy in keep- 
ing with the accuracy of the instrument, 
all ‘‘Master-test’’ gauges have the 


simplified ‘“‘Read-easy”’ dial (patent 
pending) illustrated opposite—a dial that 
can be read with the accuracy of a caliper, 
yet with the ease of a clock. 

To further increase accuracy, three 
advanced means of reading have been 
developed as described below: the “‘twin- 
tip”’ pointer; the mirror path; the non- 
parallax dial. 

““Master-test’’ gauges are available in 
sizes 414", 6", 8”...in all standard ranges 
from 0-15 to 0-30,000 psi. ..in vacuum and 
compound types. ..in a full range of case 
patterns. Ask for 20 page bulletin. 


with "Twin-tip” pointer 


The most common error in reading pres- 
sure occurs when the observer reads from 
an angle rather than “dead on”. This 
Marsh ““Twin-tip” pointer enables the 
operator to know when he is dead on by 
lining up the two tips so that only one 
is visible. The twin-point arrangement 
is similar to the sights on a rifle. 


with mirror dial 


Another method of insuring accurate 
“dead on” reading. Knife edge pointer is 
reflected by the mirror path. When re- 
flection is not seen, reading is dead on 
and true. The ease and accuracy with 
which the mirror dial may be read cannot 
be duplicated by any other mirror type 
dial. It is the combining of the mirror 
path with the exclusive Marsh “Read- 
easy” dial that makes this faster, error- 
free reading possible. 


<— with "Non-parallax”’ dial 


This Marsh development eliminates mis- 
takes in dial reading even if read at an 
angle. To accomplish it Marsh engineers 
designed a clear Plexiglas insert placed, 
as shown, over the fine graduations so 
that they appear to be at the same level 
as the pointer regardless of the viewing 
angle. The “‘Non-parallax” dial provides 
the easiest and most accurate dial read- 
ing available. 


Ask for this 


MARSH INSTRUMENT COMPANY, Dept 29, Skokie, ill. 
Division of Colorado Oil and Gas Corporation ¢ Marsh Instrument 
& Valve Co., (Canada) Lid. 8307 103rd St., Edmonton, Alberta, 


THE STANDARD OF ACCURACY Houston Branch Piant, 1121 Rothwell St., Sect. 15, Houston, Texas 
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ACIPCO 50-FT. MANDREL 
GIVES LONGER LIFE 
IN EXACTING APPLICATION 


Completely fabricated and machined by ACIPCO, this 
50-foot mandrel is giving longer, more durable service to 
an outstanding producer of power transmission poles, light 
standards, and other similar equipment. These products are 
produced by hydraulically forming steel plate around the mandrel. 
Type 4330 alloy steel, heat treated to 300 minimum Brinell 
hardness for wear resistance and strength, was selected for this 
application. The mandrel—consisting of four ACIPCO centrifugally 
spun tubes threaded and screwed together—is 24” in diameter with a 
3” wall and is provided with a 0°20'20” taper from end to end. The O. D. 
is finish machined and belt polished to a 125 micro-inch finish to facilitate 
stripping the poles from the mandrel. 
This is another example of ACIPCO versatility in action . . . of 
how ACIPCO’S wide range of sizes and analyses, and ‘‘one source—from 
start to finish” facilities can solve a complicated steel tubing 
problem, including YOURS! | 


. SPECIAL PRODUCTS 


) AMERICAN CAST IRON PIPE CO. 
BIRMINGHAM + ALABAMA 
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As long as pressure remains below the pre-determined 
point at which the dome-shaped disc will rupture, a 
leak tight seal is maintained. 


When pressure attains the rated rupture point of the 
disc, instant release is provided through full orifice 
diameter by the outward bursting of the rupture disc. 


An Advanced Approach 
To Pressure Systems Design 


How To Reduce Weight Factor 
In Pressure Release Mechanisms 


Although BS&B Safety Heads, in one form or another, have 
been providing over-pressure protection for closed pressure 
systems in numerous industries for more than 25 years, it 
is only recently that they have come into their own as 
pressure release devices for various types of airborne 
equipment. 

Recent metallurgical and engineering developments, as well 
as improved manufacturing procedures, have made the 
BS&B Safety Head today’s lightest weight, most accurately 
calibrated pressure release device ever developed. A typical 
Safety Head consists of a metal rupture membrane secured 
in mounting flanges. There are no moving parts. 


Weakness A Virtue 


The rupture membrane, or disc, is a purposely designed 
“weak spot” in the pressure system. Over-pressure bursts it 
at a pre-determined set pressure rating. 

Full relief area is achieved instantly. When the disc rup- 
tures a full throated opening is provided. This outstanding 
feature is most advantageous in pressured systems where 
ignition or exothermic reaction during a process causes 
abnormal pressure rise in seconds or milliseconds. 

... This briefly, is the function of a BS&B Safety Head as 
related to over-pressure protection. ~~ 


Imagination The Only Limiting Factor 


The application and design of Safety Heads is continually 
being expanded. BS&B Safety Heads are serving the air- 
craft and missiles industries in ground, air and marine 
applications. 

As an example... visualize the rupture disc as a seal to 
retain pressure in a chamber, and actuated (burst) by 
pressure developed within seconds or milliseconds. The 
pressurized fluid is thus discharged into another chamber. 
Here ignition may take place with contact of another fuel 
component. Chemical reaction may instead serve to fur- 
ther energize the system. 

As a different application of the same basic device, the 
rupture disc of a Safety Head could serve as a signaling 
device ...or to retain pressure to a pre-determined point 
whereupon it would then be actuated by an explosive squib 
or primacord. 


MECHANICAL ENGINEERING 


Peculiarly Suited To Airborne Mechanisms 


Weight is of prime concern in airborne equipment. The 
smallest Safety Head now in pemetion weighs only a frac- 
tion of an ounce. It is about the size of a large pea. In spite 
of its minuscule specifications it still retains all of the 
design features and precise operating characteristics so 
essential to satisfactory performance. 


Big Or Little, High Pressure Or Low 


BS&B Safety Head sizes range from %” to 44” in exposed 
diameter of the rupture disc. Pressure rating for the disc 
can be anywhere from 5 psi. to 100,000 psi. Mounting 
flanges and rupture disc metals can be varied over a wide 
selection to accommodate exposure to acids or other cor- 
rosive conditions as well as to elevated and sub-zero 
temperatures. 


Hundreds Of Design Variations Possible 


If you need pressure release devices of small size and light 
weight for missiles and JATOS, or large sizes for ground 
fueling systems and engine test facilities, you should ex- 
amine the advantages of using BS&B Safety Heads. 
Chances are there is a Safety Head of the necessary char- 
acteristics available from present designs. If not, it can be 
custom built to your specifications. 

Here then are just a few of the reasons why BS&B Safety 
Heads can serve you better in many different applications... 


e A pressure relief device with controlled release accu- 
racy. 
e Leak tight. 
e Light weight. 
e No movable parts. 
For answers to your specific questions contact the Safety 
Head Division at the General Offices in Kansas City, or 


the BS&B Field Sales Office or Sales Agent located 
nearest you. 


BLACK, SIVALLS & BRYSON, INC., Safety Head Division, Dept. 2-FQ2 
7500 E. 12th Street, Kansas City 26, Missouri 
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MECHANICAL, ELECTRICAL, CHEMICAL ENGINEERS 
Investigate 
Evaluating the adequacy of grid design when the grid 
is unevenly heated by gamma rays and subject to hydraulic 
loads, is basically a problem of determining thermal 
and mechanical stresses... Maximum stresses are calculated | 
for a solid plate with basic modifications in the equations, 
such as setting Poisson's ratio to zero and solving 


compatibility equations between the ring and grid. 


If you are a mechanical, electrical or chemical engineer 
H EA 3 5 N G interested in a career in nuclear engineering and are 


a U.S. Citizen, Bettis Atomic Power Laboratory offers a dynamic 
program in nuclear system design and test. For additional 
information, write to: Mr. M. J. Downey, Dept. B-29, 

Bettis Atomic Power Laboratory, Westinghouse Electric 
Corporation , P.O. Box 1526, Pittsburgh 30, Pa. 


Strain Gages shown on 4 Scale Model of PWR Top Grid 


BETTIS ATOMIC POWER LABORATORY 


Westinghouse 
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HOW QUIET IS 
A QUIET MOTOR? 


Measurements with the G-R 1550-A Octave-Band Noise Analyzer can be 
4 converted to an approximate subjective loudness in sones using the Stevens 
Z\ method* of calculation, as is illustrated on the typical data sheet for a frac- 
tional horsepower motor. The nomograph on this data sheet permits direct 
WEA conversion of decibels to sones for each octave band. 
3A The results of these calculations are more valuable than sound-pressure 
levels in specifying product noise, since sounds producing equal decibel 
readings do not always sound as though they are equal, i.e., an 80-db 
100-cycle tone does not sound as loud as an 80-db broad-band noise. 
The Stevens method avoids such difficulties by converting db levels 
to sones, thereby permitting a means of specifying loudness in a 
numerical language that is more closely related to hearing. 


I< 
€ 


if 


*S. S. Stevens, ‘‘The Calculation of the Loudness of Complex Noise,”’ Journal 
of the Acoustical Society, September, 1956, states that loudness in octave 
bands can be combined by the formula: S: = Sm + 0.3 (ZS — Sm), where 
S: is total loudness in sones, Sm is the loudness of the loudest band, 
ZS is the sum of the loudnesses of all the bands. Also see S. S. Stevens, 
“The Measurement of Loudness,” Journal of the Acoustical Society, 
September, 1955; and S. S. Stevens, “Calculating Loudness,"’ Noise 
Control, September, 1957. 


Type 1551-P1H and 1551-PIL 
Cond Microph Systems, 
$340 for either 

. .. consist of a preamplifier, power supply, 
10-foot cable, tripod, and a leather carrying 
case. Frequency response is 20c to 18 kc. 
Type 1551-PIL sound p levels up to 155 db; 
Type 1551-P1H range extends to 170 db. 


Type 1551-8 
Sound-Level Meter, 

$395 

.-+ Consists essentially of a non-directional 
microphone, calibrated attenuator, amplifier, 
weighting networks, and an indicating meter. 
Range is 24 to 150 db. Equipped with crystal 
microphone whose frequency response is 20c 
to 8 kc. Amplifier frequency response is 20c to 
20 kc for use with auxiliary microphones. Battery-powered. Can 
be used with a wide variety of noise and vibration analyzers. 


é Meets ASA standards for sound-level meters. 
Type 1550-A 
Octave-Band Analyzer, 
$535 | (2 
consists of eight band-pass filters, each of 
whose ultimate rejection is over 60 db; an Po 


attenuator; and an amplifier, which operates an == 
indicating meter and supplies a monitoring output. . 
Frequency range — 20 to 10,000 cycles in 8 selectable bands. In test laboratories of a typical ball-bearing manufacturer, General Radio Sound-Measuring 
Excellent attenuation characteristics — slope at cutoff points is equipment is used for electric-motor noise investigations, particularly to determine effects of 
better than 45-db per octave for middle bands. ball-bearing assemblies and mounting methods. Because small-motor noise is often high pitched, 
a condenser microphone capable of measuring the higher audible frequencies is used. The 
Octave-Band Noise Analyzer shown operating from the Sound-Level Meter determines the noise 
Write for G-R Sound Bulletin spectrum produced by the motor. 


for Complete Information 
GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 


Ridgefield, WHi 3-3140 Oak Park Abington Silver Los Altos Los Angeles ‘oronto 
Village 8-9400 HAncock 4-7419 JUniper 5-1088 Whitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171 


© 


PAYS FOR ITSELF. . . USE the SERVICES of 


STEAM when you need 


Guaranteed Units Insure | Literature Searchers 


Quaiity, Reduce Storage = 
and Production Problems . Translations 
Books on Loan 


Full line includes 14 units in ° 
various sizes, capacities for your Photoprints 
needs, any size area. Units have . s i 

low first cost, low operating ; : : Microfilm Copying 
cost, automatic controls. Easy % 
to install from ceilings or on 


THE ENGINEERING SOCIETIES LIBRARY 


29 W. 39th Street, New York 18, N. Y. 


Clip Coupon to Letterhead and Mail Today! Please send me information pamphlet on services 


Catalog details complete line of 14 hu- . : 
midifiers for your needs, any size area. available, ond their costs. 


NAME. 


_\THE BAHNSON COMPANY 
mE-1 WINSTON-SALEM, N. C. 


If you desire capital or have it to invest; 
REPRESENTATIVES AVAILABLE if you have a patent for sale or develop- 
REPRESENTATION WANTED ment; if you have on hand used machinery 
BUSINESS OPPORTUNITIES for disposal, or if you want such equipment; 
MANUFACTURING FACILITIES if you have copies of publications, or a set 
EQUIPMENT FOR SALE of drawing instruments to dispose of; if you 
EQUIPMENT WANTED need help or want a position, in fact, any- 
HELP WANTED thing to be offered that somebody else may 
POSITIONS WANTED want, or anything wanted that somebody 
EMPLOYMENT AGENCIES else may have—use a classified adver- 
tisement in MECHANICAL ENGINEERING 
for quick results. 


AND SERVICE BUREAUS 
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How this NEW insulation 
cuts heat loss up to 50% 
thru masonry walls! 


tubeaxial 


11 | Latest Authoritative Tests Prove High 
Insulating Efficiency of 


high speed - high efficiency ZO N T 


blade “Macheta” Airfoil Axial Flow Propeller, offers top, 

performance against medium pressures at speeds to 3450 MASONRY FILL INSULATION 

RPM. Available in 16”, 18”, 24”, and 30” diameters, this 

unit combines speed, stamina and modern functional de- Exhaustive tests conducted independently by a leading univer- 

sign. Easily installed in present ductwork or engineered sity and by Structural Clay Products Research Foundation 

to new construction, it’s the right answer for resistances to reveal that Zonolite Water-Repellent Masonry Fill Insulation 

4” SP. Another outstanding development from Aerovent — satisfies 100% the three most important requirements of 

America’s finest industrial fans and air equipment. a masonry wall insulation: 

5 1 Must not permit water to be transmitted 

across the cavity. 

2 Must be able to support its own weight 
in the cavity without settling. 

3 Must retain its insulating efficiency in 
actual field conditions. 


A) yi Actual building has shown, too, that 
 Zonolite Water-Repellent Masonry Fill 
Insulation cuts masonry wall insulation 
lent Masonry Fill insulation COStS Over 60%...reduces heat transfer 
yond — walls as much as ‘on 

weight bags, fills air-conditioning costs as much as - 
around wall ties, conduit: Send today for official reports substanti- 
WRITE FOR FREE BULLETIN 350 up; retains initial efficiency | ating these statements. No cost or obliga- 
for the life of the wallitself. tion. .just mail the coupon. 


cepted codes and guaranteed manufacturer, ps 
ZONOLITE COMPANY, Dept.ME-20, 135 S. La Salle St., Chicago 3, lll, 
Rush me complete information and test data on 


FAN COMPANY, INC. 
ASH and BEACH STS. PIQUA, OHIO 
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TRIPLE LANE 
TUBE LAYOUT... 


what it is and how it 
IMPROVES CONDENSER 
OPERATING EFFICIENCY 


An informative advertisement from 
one of the nation’s most experienced 
condenser manufacturers 


Steam condenser effici on water 
temperature and condition, proper mainte- 
nance procedures and many other factors. 
One of the most important is the design of 
the condenser itself—and this is largely a 
function of tube sheet design. 

Triple Lane Tube Layout, a develop- 
ment of C.H. Wheeler Manufacturing Com- 
pany of Philadelphia, is making significant 
contributions to condenser operating effi- 
ciencies in public utilities and industrial 
plants throughout the country. Figure 1 
shows a C.H. Wheeler Dual Bank Surface 
Condenser with Triple Lane Tube Layout. 

This tube sheet design permits steam to 
travel through three separate pathways. As 
a consequence steam penetrates to all con- 
densing surfaces and utilizes to the fullest 
extent the condensing capabilities of the 
steam condenser. 


Figure 1: Typical C.H. Wheeler Condenser with 
Triple Lane Tube Layout. 


Central location of the air cooler sec- 
tion, another C.H. Wheeler design feature, 
also improves steam travel. It reduces the 
depth of steam penetration and therefore 
reduces resistance to steam passage, achiev- 
ing a new low in condenser pressure loss. 


How Reverse Flow Improves Condenser 
Efficiency, Reduces Maintenance 


Proper maintenance—keeping tubes and 
tube sheets free from foreign matter, algae 
and scale—helps keep condensers operating 
at peak efficiency. In some cases grass and 
twigs build up to a point where they would 
ordinarily have to be shoveled out! It is in 
such cases that C.H. Wheeler Reverse Flow 
solves time-consuming, expensive mainte- 
nance problems. Here’s how it works: 
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ure 2: Ty, — condenser performance curves show how inlet cooling water temperature 


ects 


ressure at condenser inlet at varying condensing loads. For a compli- 


mentary ena 4 the 38-pa page Condenser Handbook from which these curves are taken, 


write to 


Figure 3: Diagram of C.H. Wheeler Reverse 
Flow which cleans tubes and sheets during full 
operation. 


Normal operation is shown on the left in the 
diagram in Figure 3. Water enters through 
inlet A with inside port open, flows through 
tube bank C to the rear of the condenser. It 
returns through tube bank D to the front 
of the condenser and discharges at E. 

The right side of the diagram in Figure 
3 shows Reverse Flow in operation in a 
C.H. Wheeler Dual Bank, Divided Water 
Box Condenser. Water enters through A 
with outside port open, flows up through 
channel B and through tube bank D to rear 


H. Wheeler on your company letterheud. 


of condenser, returns through tube bank C 
to front of condenser and discharges at E. 

Reversing can be accomplished during 
full load operation and full flow of circulat- 
ing water, without additional pressure loss. 
Sluice gates for each half of the condenser 
move on a common stem. Each half of the 
condenser can be back-flushed independ- 
ently; or both halves can be back-flushed 
simultaneously with one or two circulating 
pumps operating. 

Because of more-than-half-a-century of 
experience in condenser design and main- 
tenance, C.H. Wheeler is unusually well 
qualified to advise on condenser efficiency 
and maintenance problems. We invite your 
inquiry, whether you’re concerned with con- 
densers or with circulating and condensate 
pumps and other auxiliary equipment. A 
note on your company letterhead will re- 
ceive prompt attention from us. 


Figure 4: Central location of air cooler section 
in C.H. Wheeler Condensers reduces depth of 
steam penetration and therefore lessens resist- 
ance to steam passage, achieving a new low in 
pressure loss in the condenser. 


C.H. WHEELER MFG. CO. 


19th and Lehigh Avenue « Philadelphia 32, Pennsylvania 


Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product. 
Steam Condensers » Steam Jet Vacuum Equipment + Centrifugal, Axial and Mixed Flow Pumps » Marine Auxiliary Machinery + Nuclear Components 
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positions open © positions wanted © equipment, material, patents, books, 
business for sale © partnership © capital «+ manufacturing facilities 
RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $4.00 a line. $2.00 a line to members of ASME. oye oles 


to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of iples 
of one inch at flat rate of $40.00 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication. 


POSITIONS OPEN 
MECHANICAL ENGINEERS 


METALWORKING PLANT Mechanical Engineers in the Chemical Industry? 
SUPERINTENDENT WANTED Of course. Excellent opportunities exist in the following areas: 


Plant and Equipment Design 
© Qualifications: mechanical ; age 35-40; Work involves design of non-commercial or i equipment for 
machine sho. chemical process. 


background in forging, 
heat-treating, methods, etc. - 
o, Supervise plant of about 200 men; factory and home cations. 

nm Owatonna. 
© OTC—manufacturers of maintenance tools, hy- Maintenance and Construction 
draulic pumps, presses, etc. 4s 

Fi Assignments involve maintenance of equipment at optimum 
ie ae operating efficiency as well as the construction of new installations 
Sond tes Walter Herts by the design engineering group. 


Oe Up to 8 years’ experience in either area desirable. 


All replies confidential. Please send resume to: 


Manager, Technical Employment 
ME-1 


MECHANICAL MONSANTO CHEMICAL sit 
ENGINEERS St. Louis 66, Missouri 


U.S.1. offers attractive opportuni- 
ties for engineers in areas of plant, 
maintenance, and project engineer- OPPORTUNITIES AVAILABLE 
ing. Locations include a major 


at 
petrochemical plant in Central ATLANTIC RESEARCH CORPORATION 


INinois and others. D. C. area) 


specialized 
includes layout, sizing and preparation of specifi- 


Positions available include: QUALITY CONTROL MANAGER 
PROJECT MAINTENANCE other aspects of rocket development and p uction. 
ek B.S., M.S., engineering or science with minimum of 5 years’ experience, some of which has been 
in military Quality Control with aircraft or companies serving military sponsors. 


corrosio EER MAINTENANCE ENGINEER 
production and test facility in rural Virginia. e skills involved include pipe fitting, welding, 
MAINTENANCE CONTROL ENGINEER electrical and some machine shop work. . 
Previ ical B.S8., M.S., mechanical engineering or equivelent, with applicable experience. 
Sxpenence in chemical, RESEARCH ENGINEER 
refinery, or continuous rocess To work in Aerothermodynamics Group on problems iated with gase bustion of 
p 

industri f d turbulent flames and heat resistant materials and scientific interpretation of results. 

industries preferred. M.S., mechanical or chemical engi ing, with thorough knowledge of all phases of heat 

PI d f ri transmission. 

ence, including salary information, To direct, conduct physical teot program andhgorrelate teat ¢ data on physical characteristicn of 
; propellant bonding systems, inhibitors and other materials u in solid propellant rocket motors. 

to Professional Employment Man B.8., M.8., Ph.D., hanical or chemical engineering or equivalent, with theoretical back- 

ager. ground in physical performance of polymers. 

These new positions created by the progressive expansion of our contract R & D organization. 


U. S. INDUSTRI AL to capable technical men who have demonstrated 


CHEMICALS COMPANY Atlantic Research Corporation has just completed eleven years of steady and fruitful growth 


in research and development for government and industry. Substantial contributions to the 
solid propellant rocket, chemical, mechanical and electronic fields, have led us into manufacture 
and sales of several products. Present staff, including affiliates, now numbers approximately 1 
Division of and the annual business volume is in excess of 10 million dollars. 

lf your academic training and experience appears to fit any of the above positions, or you would 
National Distillers & Chemical Corporation like to explore other possibilities within the _oadedy please send resume of career experience, 
99 Park Ai New York 16, N. Y. academic background, age, salary desires and professional references to: 

Clarence H. Weissenstein, Director, Technical Personne! Recruitment 
Atlantic Research Corporation, Alexandria, Virginia ME 260 
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Opportunities in 
systems development 


Expanding Computer 
Memory to Hold One 
Million Bits of Information 


Some time ago IBM scientists were handed a knotty 
problem: how to develop a magnetic drum memory (for 
a system similar to the 650 computer) that retains present 
speeds and access time but multiplies storage capacity. 


Starting with the existing system—operated at 125 kc., 
50 bits per inch, and 20 tracks per inch—the engineers 
aimed at a memory of 500 kc., 200 bits per inch, and 40 
tracks per inch. After months of work, they achieved their 
goal with advanced transistor circuitry and an improved 
read-write head which affords greater bit and track den- 
sities. 

The result: Drum capacity has been expanded eight times 
to an unprecedented one million bits. 


Although this accomplishment satisfies an immediate 
need, work is in progress to develop magnetic memories 

of even superior capabilities. Several positions are avail- 
able on the development team assigned to this project. 
In addition, interesting opportunities exist on projects * 
involving microwaves, optics, semiconductors, inertial 
guidance, and human factors engineering. 


{ If you have experience in these fields and a degree in 4 
he engineering, mathematics, or one of the sciences, you 

oF may find the career you've been looking for in IBM sys- 

tems development. For more information, write —outlin- 

ing your background and interests —to: 


Manager of Technical Employment, Dept. 598N 


Corporation 
This high-resolution magnetic drum head, recently developed by IBM engineers, has IBM P 
made possible greatly expanded storage capacities for systems such as the 650 computer. 590 Madison Avenue, New York ba N.Y. 
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RESEARCH Mechanical 
ENGINEERS _ Engineers 


Openings at 


With PhD in Mechanical Engineering and 
varied interests to originate mechanisms t 
and process equipment. Ideal spot for Sprinetate Conn. 


type desiring to achieve success throug ing division of American Machine & 


Company is forming an outstanding 
personal initiative. Write, giving details in the new Labo- 


4 i ratory at Springdale, Connecticut. The fast- 

of educational background and prior work gro ry Rese Develo 
: > offers a tremendous latitude for imaginative 
experience, to: thinking—covering the widest technical spec- 
trum in Commercial Development. There are 
J. C. Sch Baie openings for Mechanical Engineers in the fol- 


Employment Section A AUTOMATIC MACHINERY 
Allis-Chalmers Mfg. Co. 


Milwaukee 1, Wisconsin 


M/ME or equivalent with minimum 7 years’ 
experience in the design and development of 
automatic machinery. Will direct complete 
projects from the original concept stage up 
through fabrication and testing, including co- 
ordination of associated research and prepara- 
tion of specifications, studies and technical 
reports. 


HYDRAULICS AND FLUID FLOW 


pg engineer with 7-10 years in the design 
development of fluid flow, hydraulics, —_ 
pneumatic equipment. Must be imaginative 


A 20-PAGE LIST OF | with a well-developed ability to conceptualize. 
ASME PUBLICATIONS MECHANISMS 


M/ME with 5-7 years’ or BS/ME with 10 
is included in the years’ experience in the field of small mecha- 


1960 MECHANICAL CATALOG nisms, automatic mechanical apparatus, and 


electromechanical devices. Background should 


Copies of this List are obtainable from include design, fabrication and testing—and 
must have project engineering experience of in- 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS creasing complexity. 


Publication-Sales Dept. THERMODYNAMICS 


West 39th St., New York 18, N. Y. 
West PhD or Masters in Mechanical or Chemical En- 
gineering with minimum 10 years in the research, 
a and design field concerning ther- 
MECHANICAL ENGINEERING mod ynamics and energy conversion projects. 
Managerial Abilides FF. Bradsha creative engineers of marked abi 
The Nation's W. ater Resources... w M deepen therr job of 
ter t, 
Ground Water, er Ferris; Water Wells, diversified work in the above fields, the 
ti t 
The 2000 Hour Proteus Eurboptop, F. Green, pol 
Feedback—Consumer to Factory, R. E. McGarrah.. 41 reviews, liberal ion reimbursement plan and a 
Steam-Turbine Buckets—Automatically Milled, R. H. Wilke and comprehensive benefits program ing reloca- 
Abdon Rubio 44 tion expenses. 


Engineering Application of Di 
1959 ASME Annual 


ASME Honors Engineer 104 Send um salary particulars , 
Woman's Auxiliary to the ASME including 


Availability List—Annual Meeting Papers Paul Luke, Personnel Administrator, Dept. m2 C Ee 
Engineer RESEARCH & DEVELOPMENT DIVISION 


Briefing the Record 
Photo Briefs 


European Survey 64 
American Machine & Foundry Compan 
Comments on Papers 


Books Received in Library 


ASME Boiler and Pressure Vessel Code 689 Hope Street — Springdale, Connecticut 
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CORROSION RESEARCH 


Immediate opening in corrosion research 
laboratory of large metal company. To 
plan and conduct basic and applied re- 
search on corrosion of ferrous and non- 
ferrous alloys. Prefer graduate degree, 
with several years’ experience in corrosion 
research. Position offers opportunity for 
advancement and publication of research. 
Send complete resume stating salary 
requirement. 


Address CA-6859, care of “*Mechanical Engineering.” 


MECHANICAL AND METALLURGICAL ENGINEERS 


(Research—Product Design—Development—Sales) 


VALVES and mechanisms for high pres- INSTRUMENTS and electronic pnev- 
sure-temperature services including matic control systems for power and 
nuclear power. Contact R. A. Kamp- process industries. Contact R. J. Wag- 
wirth, Edward Valves, Inc., 1200 W. gett, Republic Flow Meters Co., 2240 Di- 
145th St., East Chicago, Indiana. 


Subsidiaries of Rockwell Manufacturing Company 


HYDRAULICS 
ENGINEER 


You are cordially invited to investi- 
gate a career opportunity with a 
well established corporation if you 
meet the following qualifications: 


Education: B.S.M.E. or B.S.A.E., 
advanced degree and/or study de- 
sirable. 


Experience: Five or more years’ 
experience in design and develop- 
ment of high pressure piston pumps 
and motors for hydraulic power 
transmission systems used in aircraft, 
industrial and mobile application. 


Duties: 1. To aid in initiating and 
carrying out an R&D pro- 
gram for development of 
pumps and motors for ad- 
vanced hydraulic power 
transmission development 
programs. 

2. To supply design know- 
how on pumps and motors 
and/or advanced power 
transmission systems. 

3. Set up and carry out 
R&D program for develop- 
ment of pumps and motors 
for mobile equipment in- 
cluding ind and de- 
fense products. 

Commensurate salary—educational 

opportunities—professional develop- 

ment program—attractive Chicago 
suburb. Write in confidence to: 


Mr. L. J. Borkowski 


ROY C. INGERSOLL 
RESEARCH CENTER 


Borg-Warner Corporation 
Des Plaines, Illinois 


SALES ENGINEERS 


We are expanding our Sales Department 
and require Engineers, with two or three 
years’ industrial experience after finishing 
college, for Chicago, St. Louis, Houston, 
and Baltimore. Trainees will receive 
act ‘ore they are assigned to a Dis- 
erict Office as a Sales Engineer. 


Excellent opportunity with fast-growing 
company. 


. H. E. Beane, Vice Presi- 
Company, Waterbury 20 Con- 


Accent is on 
the Individual 
at ALCO... 


meer designer and manufacturer of nuclear thermal equipment. 
Pobrieeted major components for 90% of all nuclear projects in 
United States. Small groups providing many individual oppor- 
tunities. Liberal employe benefits including company assistance in 
furthering educational developments at nearby universities. 


ANALYTICAL ENGINEERS 
Skilled in fluid pee heat transfer, steady and 
transient thermal s' must able to select appropriate 
test — aes actual operations. (2-8 years’ experience plus 


DESIGN ENGINEERS 
(A) Skilled in precision machine design and development work. (3 years’ 
minimum experience plus degree.) 
(B) Skilled designer of precision machines for board work. (7 years’ mini- 
mum experience plus degree.) 
(C) Skilled in heat transfer, ,thermodynamics, heat balance, cycle analysis 
and efficiency. (5 years’ experience plus degree.) 


DEVELOPMENT ENGINEERS 
Familiar with testing, procedures & techniques & mechanical design 
analysis. (5-10 years’ experience plus degree.) 


POWER PLANT ENGINEERS 

(Mechanical & Electrical) 
Experienced in design, layout piping & specifications of power plant 
equipment & facilities. pln experience plus y nd, 


APPLICATION ENGINEER 


Familiar with power plant uipment engi i field, preferabl 
nuclear. To promote the n r power engi effort throug’ 
preparation of proposals and liaison activities with sa (3-5 years’ 
exper’ence plus ) 


INSTRUMENTATION ENGINEERS 
To develop instrumentation systems for nuclear power plants. 


OPERATING ENGINEERS 
ees | in oj tion of stationary or marine electrical power gener- 
ating ill assist in , training of customer personnel and prepara- 
tion 5) ly (3-5 years’ experience, degree preferable, but not neces- 
sary. 


Some supervisory positions available 


Please send complete resume and salary requirements 
in confidence to: G. Y. Taylor, Administrative Services 


ALCO PRODUCTS 


INCORPORATED 
SCHENECTADY NEW YORK 
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CHEMICAL PLANT 
DESIGN ENGINEER 


Progressive, integrated chemical manu- 
facturing company offers challenge and 
potential to mechanical engineer work- 
ing in conjunction with chemical proc- 
ess and design engineers. Analyze 
characteristics, select and adapt equip- 
ment. for chemical applications. Lay- 
out of plant, equipment and structures, 
project followup, etc. 


Approximately 2-8 years’ experience, 
erably in chemical, refining or re- 
ated Salary commensurate 
with experience and ability. Full range 
of benefits. Downriver Detroit loca- 
tion. Reply in confidence to: 
0 Personne! Administrator 
Pe nsalt PENNSALT 
CHEMICALS 
CORPORATION 
ESTABLISHED 1850 Wyandotte, Michigan 


+> 


ENGINEERS AND MATERIALS 
INSPECTORS WANTED 


TVA has openings on a large hydro- 
and steam-electric program for ex- 
perienced civil, structural, electrical, 
and mechanical engineers in_ its 
Division of Design located in Knox- 
ville, Tennessee, and for materials 
engineers and inspectors of materials 
located in various district offices, 
principally in the north and east. 
These positions are at the following 
grades and rates of pay: 


>) 


> 
The engineering jobs require a college : 

in engineering or its equivalent 
with from one to three years of ex- 
perience in design and specification 
work, or in inspection and testing work 
for materials engineers. The inspec- 
tor of materials jobs require some 
college training in engineering or 
equivalent training and experience in 
making engineering inspection and 
tests of mechanical, structural, and 
electrical equipment and materials. 
All jobs carry automatic within-grade 
increases for satisfactory service, 
liberal vacation leave, sick leave, and 
retirement, hospitalization, and in- 
surance benefits. 

TENNESSEE VALLEY 
» Division of Personnel, 
Knoxville, Tennessee. 


LSU 
wy 


Diverse scientific interests, ranging from basic research to applied space problems, find their expression at Los Alamos. 


= 


PROJECT ENGINEERS 


Established Philadelphia engincering 
and construction firm has permanent staff 
positions open for graduate mechanical 
engineers with 5 years’ minimum experi- 
ence as Project Engineers in design of 
steam electric power stations involving : 
project inter-office and client coordina- 
tion. Salary will be commensurate with 
experience and ability. Excellent work- 
ing conditions and liberal company bene- 
fits. 


Please give full details including per- 
sonal data, education, experience, refer- scientific laboratory 


ences, and salary requirements in your OF THE UNIVERSITY OF CALIFORNIA 
reply. LOS ALAMOS, NEW MEXICO 


Address CA-6876, care of “*Mechanical Engineering.” 


information write: Personnel Director, Department 60-16 
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MECHA 


An expanding X-ray 


ments; not necessari 


prove helpful. 


demic-like at 


opening for a qualified 
gaged on long range programs invelving the design and de- 
velopment of research instrumentation for X-ray analysis. 


experience in optics and electro 


NICAL 


ENGINEER 
INSTRUMENTATION 


instrumentation effort has created an 
hanical i who will be en- 


The man we are seeking should have approximately 5 years’ 
experience in designing and developing fine precision instru- 


ly industrial X-ray equipments. Some 
hanical devices would 


The individual selected will work with an outstanding 
world-renowned X-ray and crystallographic group in an 
phere, enjoying full professional status. 


Our laboratories are 


working conditions, 
growth. 


located on a beautiful estate in sub- 


urban Westchester County about 20 miles north of New York 
City. We offer excellent salaries, full fringe benefits, good 


and opportunities for professional 


Send full resume (in confidence) to: 


MR. MARTIN G. WOLFERT 


North American Philips Co., Inc. 
100 E. 42nd St., New York 17, N. Y. 


NORELCO 


DIRECTOR 
OF ENGINEERING 


$35,000 


This is an exceptional opportunity for a 
chief engineer experienced in directing all 
phases of a large and important engineering 


department. 


Our company, located in a desirable East- 
ern city, is a leader in its field with annual 
sales in excess of $100,000,000. We manu- 
facture a broad hie of precision mechanical 
products similar -to business machines, 
controls, electro-mechanical devices, etc. 


In your reply, which will be held in confi- 
dence, please include your present connec- 
tion, personal data and home telephone 


number. 


Address CA-6858 


care of “Mechanical Engineering.” 


AMERICAN 


SENIOR PROJECT MANAGERS 


Mechanical and Electrical 
Engineers Whose Desire For 
Important Responsibility Is 
Based On a Record of Personal 


Achievement 


Through aggressive engineers who bring 
individual solutions to problems without 
relying on group thinking to foster their 
accomplishments, American Machine & 
Foundry Company continues to bring new 
concepts of automation to a variety of 
commercial industries, as well as to create 
new and improved consumer products. 


Senior positions offering rapid manage- 
ment recognition of demonstrated leader- 
ship qualities are open to Mechanical and 
Electrical Engineers with outstanding 
technical competence and the ability to 
make personal contributions to advancing 
the technology of high speed automatic 


equipment machinery. 


re fidence to Mr. J. E. 


Openings in Brooklyn, New York, Rich- 
mond, Virginia, & Stamford, Connecticut. 


Please send your letter and resume in con- 
Yermal. 


2) 
MACHINE & FOUNDRY COMPANY 


261 Madison Avenue — New York, N. Y. 


RESEARCH 
DEVELOPMENT 
DESIGN 
ENGINEERING SERVICE 


grow with a growth company 


ST. REGIS’ rapid expansion in Pack- 
aging Machinery manufacturing has 
created attractive positions for experi- 
enced mechanical engineers in Control 
Systems, Machine Development, Ma- 
chine Design, Engineering Service, 
ren Erection in the fields of 
NG MACHINES, BAG- 
FILLING AND CLOSING 
PACKAGING 
OTHER BOX-MAKING 
MACHINES. : 

We seek men with related experience 
to: 


e Design systems to control production and pack- 


ide deas for new packaging projects 
automatic semi-automatic ma- 


plants. 

Install and start up converting machinery. 
Assist in planning and 

development program: 


These are permanent, responsible 
positions which offer challenging op- 
portunities with tremendous growth 
tential in a dynamic organization. 
Positions located at East Providence, 
Rhode Island. Submit resume to: 


R. C. Courboin 
Director of Personnel 
ST. REGIS PAPER COMPANY 
360 Lexington Avenue 
New York 17, New York 
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DESIGN ENGINEERS 


Earthmoving experience, with success- 
ful record in design and development 
of heavy mechanical equipment, crawl- 
er tractors, bulldozers, winches and 
tractor attachments. 
Work includes layout and design of 
heavy machinery for construction and 
mining. 
Permanent positions open, for those 
qualified, with one of the nation’s 
fastest growing heavy machinery man- 
ufacturers. 
Location — Salt Lake City, Utah — 
in the mountain West, where you 
can breathe clean air, and drive 
from home to work in less than 
20 minutes. 
Send Complete Information and 
photograph to Dept. SXB 
THE EIMCO CORPORATION 


P ©. Box 300. Salt Lake City 10, Uteh 


SPECIFICATIONS WRITER 


Large engineering and construction 
firm engaged in centra! station, in- 
dustrial, and chemical work has per- 
manent staff position open for graduate 
mechanical engineer familiar with speci- 
fications and report writing. While 
many years of experience are highly de- 
sirable, your merit will be given full 
consideration. 


Salary commensurate with experience 
and ability. Excellent working condi- 
tions and liberal company benefits. 

Applicants please submit full details 
including personal data, education, 
experience and salary desired in your 
reply. 

Address CA-6877, care of “"Mechanical Engineering.” 


The Dow Chemical Company, Western Division 
Pittsburg, California (San Francisco Bay 
has an ing in its Engineering Depart 


for: 
DESIGN ENGINEER 


Not a “‘board’’ job. Must be flexible 
and capable of growing into a position 
of complete project responsibility. 
Graduate M.E., 0-5 years’ experience in 
chemical plant or refinery design desired. 


Salary commensurate with background 
and experience. Send resume to: 


Ind. Relations, 
The Dow Chemical Co., 
P. O. Box 351, Pittsburg, California 


MECHANICAL 
ENGINEERS 


LOOK TO DU PONT! 


Today is a time of rapid growth and expansion 
at DuPont. Development activities are being 
accelerated, and new processes are being in- 
stalled at plants new, old and under construction. 


This creates an urgent need for many qualified 
mechanical engineers. 


LOCATIONS: Eastern half of U.S. primarily 


REQUIREMENTS: Recent Bachelor’s, Master’s or 
Doctor’s degree ; up to five years’ experience 


Write to... 


Personnel Division, Section B 

13464 Nemours Building 

E. I. du Pont de Nemours & Company (Inc.) 
Wilmington 98, Delaware 


5. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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POSITIONS 


MECHANICAL ENGINEER 
Graduate Mech for 
project work in processing, 


design of special Pp and 
and work on special problems. as 
lies tial. Send of 


and experience. 
The Rath Company 
Attn: R. W. Batcher 
Waterloo, Iowa 


YOUNG ENGINEER WANTED 


The Welding Research Council, a cooperative re- 
search organization, requires a young graduate engineer, 
having at least two years of experience, for Technical 
Secretary. for advancement and experi- 
ence in research writing and publications; also, contacts 
with outstanding scientists and engineers. Startin; 
salary $8,000. Send resume of education, experience oa 
background to: 


Assistant Director 
Welding Research Council 
29 West 39th Street 
New York 18, N. Y. 


ELECTRICAL AND MECHANICAL ENGINEERS—Applica- 
tions wanted for positions with technica] assistance power pro jects 
in newly-developing countries. Engineering degree, 15 years’ 
experience, ability to draw up and evaluate poe pro- 
posals, and advise foreign technicians and Contractors 
required. Salaries to $12,980 plus variable benefits. May lead 
to career service with U. S. Government. Write: Chief of 
Employment, Box ME-1, International Cooperation Administra- 
tion, Washington 25, D. ©. 


GAS ENGINEER FOR MIAMI UTILITY. Company has 15,000 
customers and will convert to natural gas. Needs graduate en- 
gineer experienced in gas distribution system operations and de- 
sign. The right man will eventually build an engineering ‘or! 
ment for Company. Send resume and salary 


franchised producers of carbonated beverages outside of the 
United States, must have speaking and writing knowledge of 
English, German and French or Spanish. Address CA-6867, 
care of “Mechanical Engineering." 


TEACHING POSITION AVAILABLE. Assistant Professor in 
Department of Therma! Engineeri ng to teach thermo- 
dynamics, heat transfer, or fluid dynamics. D. required. 
Teaching or industrial experience helpful. Fine comaal and 
cultural facilities for entire family. Nine-month x 
contract, salary open, with unities for consulting a 
summer wa on spon: research. New — 
ipmen rite: Director, Sibley School of 

Engineering, Cornell University, Ithaca, New ae 


MECHANICAL ENGINEERS. Excellent for Project 

» Project Eng: and Design Section Chiefs experi- 

enced in design of heating, ventilating, air conditioning, 

piping, power plants. Extreme!y wide variety of work (in- 

cluding client contact) with established Midwest consulting firm. 

Permanent. Good starting ay. advancement, and —— 

ram. Moving expenses paid. All replies will be answ 

CA-6844, care of "Mechanical 


Position for MECHANICAL SALES ENGINEER for Boiler 
Salesand Engineering, College Graduate, under 35, Military Train- 
ing completed. Location New York City Trading Area. Previous 
experience desirable but not a must. Salary dependent of appli 

tions qualifications. Send complete resume of education = ye 


perience. Address CA-6881, care of ‘Mechanical Engineering.” 


MECHANICAL, ELECTRICAL, CHEMICAL OR CIVIL ENGI- 
NEERS, B.S. Degree, 25-35 preferred. Three to five years’ experi- 
ence in chemical or food process engineering. For general engi- 
neering work, including process studies, heat and material ~ 
ances, structural design, equipment design, field engineerin 
drawing board. Salary commensurate with experience a "ut 
ity. Please send brief resume of personal history, education, pro- 
fessional experience, including present position and salary desired, 
to: Sylvester M. Heiner, Chief Engr., The Amalgamated Sugar 
Company, P.O. Box 431, Ogden, Utah. Replies will be held in 
strictest con! 


ONE a POSITION in Mech. rp with special 


dress CA-6855, care of ‘Mechanical Engineering.” 


— ANT PROFESSOR to teach courses in Fuels and Lubricants 
and to be le for the | ies in this course. Master's 
degree d. Department of Mechanical Engineering, 
Oregon State College, Corvallis, Oregon. 


stress analysis and dynamics. Also, 
one coding position in Mech. Engrg. with special emphasis on 


POSITIONS WANTED 


MECHANICAL ENGINEER —Desires position as project engineer 
with consultant engaged in power plant work. Age—39, ys 
education, 71/2 yrs’ design experience, 3 yrs’ research 

computer programing experience. Can furnish piping 
fexibilicy’ a and heat balance programs. Opportunity to solicit 
new business and share in resulting responsibilities and profits 
required. Address Ca-6866, care of “Mechanical Engineering." 


MECHANICAL ENGINEER, P.E., 11 years’ experience in power 
plant and industrial plant design and construction. One year 
experience missile component development. Desire "Par Went 
investing in consulting engineering firm. Prefer Far 
Address CA-6865, care of ‘Mechanical Engineering." 


ENGINEER (Applied Mechanics) BSME, MSAE & ME, P.C. 
and Ph.D., PE; 15 years’ background in Aircraft and Missile 
fields. Competent in Structural Analysis, Dynamics, Heat 
Transfer, Acrothermodynamics, and Fluid Flow. seme 
of leadership near school to complete Ph.D. Address CA-6860, 
care of “Mechanica! Engineering.” 


BUSINESS OPPORTUNITIES 


Well established Engineering Firm in the East would like to 
arrange for association with or merger with a firm specializing ia 
Electrical and/or Mechanical Engineering. Address CA-6861, 
care of ‘Mechanical Engincering. 


EMPLOYMENT AGENCIES 


AND BUREAUS 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurg, E. G. Scroud, Member ASME and 
President of Cleveland gency Co., 2132 E. 9th St., 
Cleveland 15, Ohio, will help “pe Be positions or men. 


Industrial Process Controls. Must have strong interest and com- 
Petence in developing laboratories in the vibration or process 
areas. Masters degree, teaching and Industria! experience. Write 
to S. Brooks Walton, Head Mech. Engrg. Deprt., San Jose State 
College, San Jose, California. 


SALARIED POSITIONS—$6,000 to $35,000. We offer the orig- 
inal personal ee service (established 49 youd. Pro— 
cedure of high sta s individualized to your | require- 
ments. Identity covered. Particulars—R. W. Bixby, Inc., 562 
Brisbane Bidg., Buffalo 3, N. Y. 


Qualified Engineers! 


New York 
8 West 40th St. 


Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL 


SECURITY...TOP WAGES...CHALLENGING ASSIGNMENTS 


Thousands of positions available with leading organizations . . . 
Employer pays fee in many cases. 


Under the auspices of the Five Founder Engineering Societies and affiliated with other 
renowned Engineering Societies, E.S.P.S. offers many years of placement experience in 
addition to world wide contacts. 


Write for E.S.P.S. weekly Bulletin of Positions Available . . . See a partial listing of available 
positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 


Offices In Major Cities In U. S. 


Chicago 
99 East Madison St. 
Room 812 


San Francisco 
57 Post St. 
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Where expansion joint reliability really counts... YOU FIND ZALLEA 


Eighteen Zallea Expansion Joints pro- 
tect all the piping between compressor, 
reactor and turbine in General Electric's 
Heat Transfer Reactor Experiment 
(HTRE). Sizes range from 18-in. to 
30-in. diam. Temperatures are 500 F and 
1500 F at 53 psig. 


Objectives of HTRE were to develop 
and test a complete aircraft nuclear 
power plant system, to determine oper- 
ating characteristics, and to verify the 
design of a direct-air-cycle nuclear pro- 
pulsion system. As in any research in- 


volving unknown quantities (in this case 
the heat source) a basic requirement for 
all system components was maximum 
reliability. The results of HTRE were 
successful. Objectives were accom- 
plished. The integrity and life of all 
system components were verified. 


This is another example of Zallea com- 
petence in the nuclear field. In fact, 
Zallea has provided the large majority of 
all the expansion joints used in atomic, 
nuclear and missile projects. Our work 
with almost every major engineering and 


manufacturing firm in these fields has 
given us an unequalled background of 
experience and engineering capacity. It 
can give you important savings in time 
and investigation when expansion is in- 
volved in piping systems or tanks. 


Write for Catalog 56, which contains 
complete and comprehensive engineer- 
ing data for Expansion Joints from 3-in. 
to 50-ft. diam., pressures to 3600 psi, 
temperatures to 1600 F. 

ZALLEA BROTHERS, Taylor and Locust 
Streets, Wilmington 99, Delaware. 


OR MAXIMUM RELIABILITY 


WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS 
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Manufacturers of equipment not included 
RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 


ARNKURT ASSOCIATE ENGINEERS | | syoxsowamonevano inremnaTionaL,ine.| | PROPANE GAS PLANTS 


SCALE MODELS Engineers and Consultants 


and 
Electrical—Mechenical—Structural 
— Ch Plants of for Anhydrous Ammonia Plants 


Piping Systems — Industrial Layouts PEACOCK CORPORATION 


Machine Design——Technical Publications 
210 West 29th St, New York 1, N. Y. BOSTON — WASHINGTON — NEW YORK Box 268, Westfield, N. J. Adams 2-6258 


BLACK & VEATCH M. W. KELLOGG SARGENT & LuNDY 
ENGINEERS 


CONSULTING ENGINEERS Piping Systems Flexibility Analyses 
Consultants to the Power Industry 


Electricity —W ater—Sewage—Gas—Industry SEND FOR BOOKLET 
Construction DESCRIBING THIS SERVICE STUDIES « DESIGN *« SUPERVISION 


Reports, Designs, Supervision of 
Investigations, Valuation and Rates W. Metteas Comeany 140 South Dearborn Street, Chicago 3, Ill. 


1500 Meadow Lake Parkway, Kansas City 14, Mo. 71 Third A Avenue, New York 17, y. ¥. 


H. LESLIE BULLOCK, P. E. The huljian Copovalion STANLEY ENGINEERING 


Non-specialist 
Co-ordinator and interpreter of inter- POWER PLANT SPECIALISTS g 
dep Pp safety surveys and te - (Steam, Hydro, Diesel) Muscatine, la. Chicago 4, Illinois 
dations, p UTILITY * INDUSTRIAL * CHEMICAL 1154 Hanna Building 
Cleveland 


1200 N. BROAD ST:, PHILA. 21, PA. 


GUY B. PANERO ENGINEERS SUMCO ENGINEERING, INC. 


Engineers and Consultants co oma ma 

Design and Supervision of Construction ENGINEERS ¢ CONSULTANTS ¢ CONTRACTORS 

Mechanical Electrical Nuclear 630 Third Avenue 

Sanitary @ Chemical Laboret New York 17, New York All phases of chemical cleaning 
Business and Economic Researc! 

New York READING, PA. Washington Teh YUkeo 6-49 CALDWELL, NEW JERSEY 


SVERDRUP & PARCEL 


Engineers—Consultants 
Design e Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems e Industrial Plants 
River Basin Development with your specialized practice. Studies ¢ Reports 
400 West Madison Street Chicago San Francisco ST. LOUIS Washington 


HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS An announcement in this 


section will acquaint others 


The above consultants are available 


to work out solutions 


to your engineering and management problems. 


202 /FEBRUARY 1960 MECHANICAL ENGINEERING 


4 
3 
- 
J 
ie) 3 
i 
| | 
| 
| 
| 
| | J 
| 
| 
| | 
| 
| 
f 5 
| | 
| | 
| 
4 
} | 
| 


WIZARD 
OF 


ODDS He solved a telephone traffic problem two centuries ago 


Jacques Bernoulli, the great Swiss mathematician, pon- 
dered a question early in the 18ih century. Can you mathe- 
matically predict what will happen when events of chance 
take place, as in throwing dice? 

His answer was the classical Bernoulli binomial distri- 
bution—a basic formula in the mathematics of probability 
(published in 1713). The laws of probability say, for in- 
stance, that if you roll 150 icosahedrons (the 20-faced 
solid shown above), 15 or more of them will come to rest 
with side “A” on top only about once in a hundred times. 

Identical laws of probability govern the calls coming 
into your local Bell Telephone exchange. Suppose you are 
one of a group of 150 telephone subscribers, each of whom 
makes a three-minute call during the busiest hour of the 
day. Since three minutes is one-twentieth of an hour, the 
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probability that you or any other subscriber will be busy 
is 1 in 20, the same as the probability that side “A” of an 
icosahedron will be on top. The odds against 15 or more 
of you talking at once are again about 100 to 1. Thus it 
would be extravagant to supply your group with 150 trunk 
circuits when 15 are sufficient for good service. 


Telephone engineers discovered at the turn of the cen- 
tury that telephone users obey Bernoulli’s formula. At Bell 
Telephone Laboratories, mathematicians have developed 
the mathematics of probability into a tool of tremendous 
economic value. All over the Bell System, the mathematical 
approach helps provide the world’s finest telephone service 
using the least possible equipment. The achievements of 
these mathematicians again illustrate how Bell Labora- 
tories works to improve your telephone service. 


BELL TELEPHONE LABORATORIES 
World center of communications research and development 
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One of a series 


On the riddle of rolling friction 


It doesn’t take much to roll a hard ball across a hard, 
smooth, level surface — actually only about 0.00001 times the 
normal force acting vertically on the ball. But by careful 
measurement of this tiny rolling force, scientists at 

the General Motors Research Laboratories 

are helping to unravel the riddle of rolling friction. 


An important relationship recently uncovered 

in this fundamental study: the rolling force is proportional 

to the volume of material that is stressed above 

a certain level. As a result, a GM Research group have not only 
confirmed the hypothesis of how a rolling ball loses energy 

(Answer: elastic hysteresis) but also have learned where 

this lost energy is dissipated (Answer: in the interior of the material, 
not on the surface). Mathematical analyses have indicated 

the exact shape of the elastically stressed volume 

in which all the significant frictional loss takes place. 


The purpose of friction research at the GM Research Laboratories 
is to learn more about the elastic and inelastic behavior 

of materials. This knowledge — of academic interest now — will 
eventually give GM engineers greater control of energy lost through 
friction. This is but one more example of how General Motors 

lives up to its promise of “More and better things for more people.” 


General Motors Research Laboratories 
Warren, Michigan 


4 Relationship of rolling force 
8 10 12 14 16x10 to elastically stressed volume, 


INFORMATION: ON. 


q 
Ps Comparative tests help determine SUSTAINED LOAD TESTS 
Ps Deformation After 
100 Hr., % 
is Load, Temperature, Deg. F. 
HOT STRENGTH | |. | 
$25 | 0.30 39 
12.5 0.23 43 
Studies of hot strength — or the ability S O52 | ried 
to stand up under load at elevated tem- Semi-silica se - ri = 
peratures—are a primary requirement 25 “- 5.03 on 
in the selection and application of prac- . —- _ = 
tically all refractories. The need for ag a, 
accurate data becomes all the more im- 50 ~" = 0.25 
6.25 | — 28 
portant as operations move to higher us | 24 3 
and higher temperatures, or where long 50 1.30 9.9 a ; 
periods of soaking heats are involved. brick | 625 +020 | 333 
Information available from Carbo- 30 | 
rundum includes compressive load tests, Monofrax® brick | 6.25 — = 
covering short duration and sustained 25 - - Fa ry: 
periods, to indicate load-carrying capac- Carbotran® brick 
ity. Transverse load tests also provide 038 


valuable information — particularly, 
for applications where large spans of 
refractory shapes are unsupported or 
must carry a heavy furnace charge. 
Engineering assistance can be given 
in evaluating the various factors affect- 
ing operation and in applying Carbo- 
rundum’s refractories to your job. 
Please feel free to ask any questions 
that may occur to you. 


Comparison of hot strength of various refractories 


HIGH TEMPERATURE, SHORT DURATION LOAD TESTS gees 
held at 3128 F for 1% hrs under load of 25 psi Cea 

Max. Expan. | Start % shows CARBOFRAX® silicon carbide brick unde- rae 

at Rapid| Hold Temp. Linear formed (extreme left) and MULLFRAX® electric Peed 

Temp. |Contr] Max. Aver.| Cold Cold furnace mullite brick (second from left) with reond 

Refractory oF oF oF Contr.| Length less than 1.4% contraction. Other samples shown wes 
are commonly-used refractories in various stages ha 

Mullite brick 2561-2795 | 2867 | 3137 3128) 14.3 | 7.75” of deformation. One on the right failed at 3002F. “ape 
Mullfrax® W brick | 2552-2768 | None 3128 3119] 1.31] 8.943” ee 
Carbofrax® Abrick| 2534-2714 | 3092 | 3146 3137] 0.78} 8.915” 
Write today for | 


Chrome magnesia 
brick 2597-2741 | 2975|Crushed at 3002) — “Sheared”’ your free copy of 
Fireclay brick | 2642-2660 | 2732|Crushed at 3002) — 6.75” “Super Refractories 
Fireclay brick 2462 2561|Crushed at 2993] — | 6.6” 
High alumina brick| 2561-2624 | 2642|Squashed at 3011) ~ | 67° eo 
Silica brick 2795-2903 | None| Crushed sharply — | “Sheared’’ ME 

2948 i-20, Refractories 

Magnesia brick | 2327 2507|Crushed at 2552] — | “Sheared” Division, Perth 
Amboy,NewJersey. 


For engineered refractories, count on CARBORUNDUM® 
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“Buy the best... 
your supplier has it” 


PRODUCT OF W-KE-M’s 


Engineering 


4 


ACF lubricated Plug Valves are 
available in rectangular, round, 
diamond and V ports; venturi, 
multiport and steam - jacketed 
models. 


Materials: steel, semi-steel, Ni- 
resist, carbon steel, bronze, 
aluminum. 


Sizes: 2” through 30”. 


Working Pressures: 125 through 
800 pounds. 


Lubricated Plug Valves 


You'll get top performance from ACF valves. They seal tight, 
service quickly and fit into the smallest possible space. 

Both rectangular and round port valves provide through-con- 
duit flow with minimum turbulence, minimum pressure drop. The 
cylindrical plug can’t stick or wedge — operates with an easy 
quarter-turn. 

Next time — and every time — ask for ACF! Available from 
leading suppliers everywhere. 


WRITE FOR CATALOG 400 


pivision or inoustries 


INCORPORATED 
P. 0. BOX 2117, HOUSTON, TEXAS 
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How CINCINNATI-BICKFORD mounts 
column of “Thrustmaster” radial 
drill on Timken bearings to 
assure rigidity. 


World’s most powerful radial drill uses 41 Timken’® 
bearings to assure rigidity, handle extreme loads 


EIGHING 80,000 Ibs. and driven by a 50 h.p. 

electric motor, this 34-inch diameter column 
“Thrustmaster”, by Cincinnati-Bickford Division of 
Giddings & Lewis Machine Tool Company, is the 
world’s most powerful radial drill. To resist stresses 
and reduce arm deflection, the column is mounted on 
large pre-loaded Timken® bearings—one at the top, 
one at the bottom. They give the column and sleeve the 
rigidity of a single piece, resulting in greater accuracy 
and longer tool life, with higher speeds and coarser 
feeds. And 39 more Timken tapered roller bearings 
are used in the drill head. Timken bearings assure 
better performance because they .. . 
1) Take all loads. Their taper lets Timken bearings 
take both radial and thrust loads. And full-line contact 
between rollers and races gives extra load-carrying 


capacity. 2) Practically eliminate friction. Timken bear- 
ings are geometrically designed and precision-manu- 
factured for true rolling motion. 

And Timken bearing service from graduate engineer 

salesmen qualified to work with your purchasing, en- 
gineering and production people is an extra advantage. 
It’s service, backed by research and testing facilities 
unique in the bearing industry. 
That’s why Timken bearings give you: 1) Quality you can 
take for granted. 2) Service you can’t get anywhere else. 
3) The best-known name in bearings. 4) The pace setter 
in lower bearing costs. Specify Timken bearings for the 
machines you use or buy. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable: ‘““TIMROSCO”’.. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 


BETTER-NESS rolls on 


TIMKEN 


tapered roller bearings 
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